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THE  FORESTS  OF  CAPE  BRETON 
IN  THE  SEVENTEENTH  AND  EIGHTEENTH 

CENTURIES 


P.  A.  Bentley  and  E.  C.  Smith. 

Perry  Biological  Laboratories,  Acadia  University. 

(Received  for  Publication  January  26th,  1956) 

ABSTRACT 

A  description  of  the  primeval  forests  of  Cape  Breton  Island  has  been 
compiled  from  the  accounts  of  observers  and  writers  in  the  seventeenth 
and  eighteenth  centuries.  As  an  aid  in  locating  the  areas  described  a 
map  has  been  constructed  showing  the  probable  routes  followed  by  these 
people  in  their  travels  about  the  island.  The  accounts  used  were  those  of 
Nicholas  Denys  (1672),  the  Sieur  de  la  Roque  (1752),  Thomas  Pichon 
(1760),  an  anonymous  account  (1758),  Thomas  Jeffreys  (1760),  Samuel 
Holland  (1768),  and  Joseph  Bouchette  (1832).  The  records  left  by 
these  men  form  a  fairly  complete  description  of  the  forests  which  covered 
a  coastal  strip  about  the  island  and  the  Bras  d’Or  Lake,  an  area  now 
largely  cleared  and  settled.  From  this  it  appears  that  the  forests  consis¬ 
ted  largely  of  the  same  associations  which  now  make  up  the  climax 
Hemlock — White  Pine — Northern  Hardwood  forests  of  the  untouched 
areas  of  the  island.  The  forest  at  the  edge  of  the  northern  plateau,  a 
boreal  forest  mainly  of  fir,  has  survived  relatively  untouched,  and  the 
poor  type  forest  of  fir  and  spruce  on  the  south  and  south-east  coasts 
which  is  prevalent  there  today  was  in  existence  three  hundred  years  ago. 
It  is  thought  that  this  latter  forest  is  related  to  the  Fir  Edaphic  climax 
of  Nichols.  Of  particular  interest  in  the  accounts  is  the  mention  of  elm 
in  the  river  valleys  and  the  frequent  reference  to  oak  and  ash  throughout 
the  hardwood  forests  since  both  species  are  comparatively  rare  today. 

The  primeval  forests  of  Cape  Breton  Island,  have  been 
described  by  several  early  travellers.  These  descriptions 
are  of  interest  today  as  a  demonstration  of  the  value  of  historical 
data  in  forestry  research  and  because  of  the  comparisons  which 
can  be  made  between  the  primeval  forests  described  and  the 
remnants  of  these  forests  which  still  exist  today.  The  early 
forest  descriptions,  while  mainly  concerned  with  the  coastal 
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strip,  describe  the  forests  as  seen  by  the  first  white  men  and 
before  they  were  cut  or  cleared  for  settlement. 

Cape  Breton  Island,  Nova  Scotia,  is  one  of  the  more  easter¬ 
ly  tips  of  North  America.  The  island  has  a  maximum  length 
of  one  hundred  and  ten  miles  and  is  seventy-five  miles  in  width 
at  the  widest  point.  It  is  below  one  thousand  feet  in  elevation 
except  for  the  northern  plateau  where  the  hills  commonly 
attain  an  elevation  of  fifteen  hundred  feet.  The  Bras  d’Or 
Lake,  an  arm  of  the  sea,  occupies  a  large  area  in  the  center  of 
the  island. 

According  to  some  historians,  the  first  land  to  be  sighted 
by  the  discoverers  of  North  America  was  Cape  Breton  Island. 
The  island  belonged  to  France  until  1763  and  during  this  time 
several  thousand  fishermen-farmers  settled  on  the  south-east 
coast.  After  the  fall  of  Louisbourg  and  the  beginning  of 
British  rule,  the  island  was  rapidly  settled  by  some  Loyalists 
and  many  Scottish  emigrants,  late  in  the  eighteenth  and  early 
in  the  nineteenth  century  respectively. 

The  men  whose  accounts  of  Cape  Breton  have  been  used 
in  this  report  are  Nicolas  Denys,  the  Sieur  de  la  Roque,  Thomas 
Pichon,  Thomas  Jefferys,  Samuel  Holland,  Joseph  Bouchette, 
and  an  anonymous  author.  These  men  seem  to  have  been 
interested  in  all  aspects  of  this  new  country  but  because  of  the 
particular  work  in  which  they  were  engaged,  they  did  not 
always  stress  the  nature  of  the  forests  which  they  observed 
during  their  travels.  Nevertheless,  Samuel  Holland  gave 
quite  a  full  description  of  the  forests  of  the  island  while  the 
Sieur  de  la  Roque  and  Thomas  Pichon  gave  what  appear  to  be 
accurate  accounts  of  the  forests  of  the  south-east  coast.  The 
other  travellers  described  the  forests  of  at  least  one  particular 
area. 


Nicolas  Denys  was  a  French  trader  who  came  to  Nova 
Scotia  in  1632.  In  1651  he  established  a  trading  post  at  St. 
Peters.  After  several  setbacks  he  became  in  1654,  Governor 
of  Cape  Breton  Island,  Prince  Edward  Island,  and  the  coast 
from  Canso  to  Gaspe.  He  remained  so  until  his  return  to 
France  in  1670  after  a  disastrous  fire  which  destroyed  his  fort 
at  St.  Peters.  Denys’  report  (Trans.  1908)  is  based  upon 
what  he  heard  from  the  Indians  and  on  what  he  actually  saw 
while  sailing  near  the  coast. 


EARLY  FORESTS  OF  CAPE  BRETON 


3 


The  Sieur  de  la  Roque  was  a  land-surveyor  who  carried 
out  a  detailed  census  of  Cape  Breton  for  the  French  Govern¬ 
ment,  beginning  in  the  winter  of  1752.  His  observations  on  the 
forests  were  made  during  the  course  of  this  work  while  he 
travelled  on  the  roads  existing  at  that  time,  while  following 
parts  of  the  east  coast,  and  while  on  a  cross-country  trip  from 
West  Bay  to  Port  Hood.  His  “Journal  and  Census  of  lie 
Royale”  is  contained  within  a  report  of  the  Canadian  Archives 
(1906). 

Thomas  Pichon  accompanied  the  Sieur  de  la  Roque 
during  the  first  part  of  the  census-taking  journey.  Since 
Pichon’s  observations  (1760)  seem  to  be  more  complete  than 
those  of  his  companion,  they  are  included  in  this  study. 

Thomas  Jefferys  was  a  King’s  Surveyor  for  Great  Britain 
in  1760.  His  observations  on  the  country  near  St.  Ann  and 
Sydney  (1760)  are  similar  to  those  made  by  an  anonymous 
author  who  wrote  in  1758. 

Samuel  Holland  was  Surveyor  of  Eastern  North  America 
for  the  British  King,  George  III.  After  the  treaty  of  Utrecht 
in  1763  he  was  sent  from  Quebec  in  1765  to  survey  the  island 
of  Cape  Breton.  He  spent  two  summers  making  a  detailed 
survey  of  the  coastal  areas.  Unfortunately,  in  the  course  of 
time  his  maps  and  drawings  were  mislaid,  but  his  letters,  notes 
and  other  documents  have  been  preserved  (Harvey,  1935). 
Holland’s  information  on  the  forests  is  the  most  detailed  and  is 
a  record  of  what  he  saw  while  sailing  near  the  coast  and  at 
times  landing,  except  for  one  expedition  overland  made  to 
Loch  Lomond  at  the  head  of  the  Grand  River  on  the  south 
coast. 

The  Surveyor-general  of  Canada,  Charles  Morris,  had 
Holland’s  report  sent  to  the  King’s  Government  on  May  24, 
1774.  On  the  basis  of  this  the  island  was  declared  to  be  His 
Majesty’s  Timber  Reserve  on  September  7,  1774  and  remained 
as  such  until  July  1,  1775  when  it  was  opened  for  settlement. 
The  fact  that  such  a  step  was  taken  is  in  itself  an  indication  of 
the  value  placed  upon  the  forests  which  existed  on  the  island 
at  that  time. 

Joseph  Bouchette  was  a  Surveyor-general  of  Canada  who 
in  1830  wrote  a  geography  of  the  country.  His  observations 
are  not  confined  to  the  forests  and  are  included  here  to  show 
that  Cape  Breton  was  rapidly  being  settled  by  1825. 
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According  to  Harvey  (1935),  .  .  Cape  Breton  Island  rea¬ 

ched  the  year  1784  practically  unencumbered  by  any  title  to 
land  .  .  Today  little  of  the  region  described  by  Nicholas 
Denys  and  his  successors  remains  as  they  saw  it;  only  the 
useless  and  relatively  inaccessible  parts  of  the  forest  are  un¬ 
touched. 

The  accompanying  map  shows  the  probable  routes  follow¬ 
ed  by  the  men  who  actually  visited  the  island.  In  some  cases 
the  route  could  be  accurately  mapped  from  the  data  given, 
while  in  other  cases  this  had  to  be  interpreted  from  obsolete 
place  names  and  descriptions  of  rivers  and  other  land-marks. 
In  general,  however,  little  doubt  exists  as  to  the  general  routes 
followed.  Holland  gave  new  names  to  all  the  places  which  he 
visited  and  changed  existing  place  names  to  English  ones, 
only  some  of  which  have  been  retained  to  the  present  day. 

An  examination  of  the  map  shows  that  these  men  probably 
saw  little  more  than  a  narrow  strip,  possibly  five  miles  wide, 
along  the  coast  of  the  island  and  about  the  Bras  d’Or  Lake. 
Exceptions  are  the  inland  trips  of  the  Sieur  de  la  Roque  and 
Holland 

The  common  names  of  tree  species  used  in  the  early  des¬ 
criptions  have  been  correlated  as  nearly  as  possible  with  pre¬ 
sent  day  names.  Sometimes  the  description  of  the  tree  was 
included  in  the  account  and  this  helped  considerably  in  de¬ 
termining  which  species  was  meant.  For  example,  Pichon 
described  the  “white  thorn”  tree  as  having  smooth,  glossy 
bark  and  producing  small  protuberances  about  the  size  of  a 
kidney  bean  which  contain  a  kind  of  turpentine  used  for  healing 
all  sorts  of  wounds.  This  is  probably  what  is  now  known  as 
balsam  fir. 

After  an  examination  of  the  forest  descriptions,  it  appeared 
that  these  could  be  most  conveniently  treated  by  grouping 
them  under  three  headings  based  upon  sections  of  the  coast. 
These  are  the  west  and  north  coast  from  Port  Hastings  to  St. 
Paul  Island,  the  south  and  south-east  coast  from  the  Strait 
of  Canso  to  Flat  Point  near  Sydney,  and  the  Bras  d’Or  Lake 
and  the  east  coast  to  Ingonish. 

West  and  North  Coasts. 

The  timber  in  the  region  of  Port  Hastings  was  of  good 
quality  and  was  used  in  the  construction  of  fishing  vessels 
(Holland).  The  Sieur  de  la  Roque  noted  that  a  mountain 
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near  the  head  of  the  River  Inhabitants  had  its  slopes  covered 
with  hardwoods  in  which  beech  was  predominant.  Further 
north  along  what  is  now  the  Inverness  County  coast  in  the  vici¬ 
nity  of  Port  Hood  the  land  was  low  and  wooded  (Holland) 
and  covered  with  poor  spruce  trees  (Sieur  de  la  Roque).  In  the 
opinion  of  Denys,  the  valley  of  the  Mabou  River  possessed  the 
only  good  quality  forests  seen  along  the  entire  coast.  The 
meadow-lands  of  the  Margaree  River  were  mentioned  by  Hol¬ 
land  as  ideal  for  improvement  but  no  forests  were  described 
for  this  valley.  Northward  along  the  coastal  plain  from 
Margaree  to  the  mouth  of  the  Cheticamp  River  the  land  was 
low,  flat  and  covered  with  trees  of  all  kinds  such  as  ash,  birch, 
beech,  maple,  pine,  and  fir  but  none  of  these  trees  were  con¬ 
sidered  to  be  good  timber  (Denys).  This  same  area  was  seen 
and  described  by  Holland  about  100  years  later  as  low  and 
mostly  barren,  but  this  author  also  noted  that  the  French  built 
many  fishing  boats  at  Cheticamp.  Little  information  on  the 
forest  cover  of  the  coastal  strip  from  the  Cheticamp  River  to 
Cape  North  was  given  except  for  Denys  who  reported  that  this 
area  was  “nothing  but  rocks  covered  with  firs”,  with  some 
small  birch  intermingled.  Holland  described  St.  Paul  Island 
as  a  barren  rock  covered  with  small  spruce  trees.  A  later 
description  of  this  island  is  given  by  Bouchette  in  1825  as 
rocky  with  some  marsh  and  bog  with  stunted  fir  and  white 
birch  as  the  only  trees. 

Denys,  the  Sieur  de  la  Roque,  and  Holland  all  described 
in  part  the  forest  cover  of  the  coastal  strip,  mainly  as  observed 
from  a  boat  at  sea.  Apparently  in  only  a  few  cases  were  rivers 
explored  or  overland  journeys  undertaken.  Since  a  large  part 
of  this  region  was  subsequently  settled  and  cleared  or  cut, 
their  descriptions  are  of  considerable  interest.  Bouchette 
in  1825  records  that  the  whole  west  coast  possessed  good  land 
and  was  at  that  time  thickly  settled  by  Scottish  emigrant- 
farmers  for  four  or  five  miles  inland,  and  that  Port  Hood  already 
carried  on  a  considerable  trade  in  agricultural  produce  with 
Newfoundland.  The  valley  of  the  Margaree  River  and  the 
coast  from  there  to  Cheticamp  was  entirely  settled  by  Acadian 
fishermen-farmers.  It  would  appear  from  the  above  that  the 
west  coast  of  Cape  Breton  was  mainly  settled  after  Holland’s 
survey  of  1765-1767  and  before  that  of  Bouchette  in  1825. 

The  poor  type  spruce  forest  in  the  vicinity  of  Port  Hood 
described  by  the  Sieur  de  la  Roque  has  now  largely  been  cut 
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or  cleared,  but  in  some  areas,  especially  to  the  south,  still  exists. 
The  fir  and  small  birch  forest  just  north  of  Cheticamp  men¬ 
tioned  by  Denys,  and  the  spruce-fir-white  birch  forest  of  St. 
Paul  Island  (Holland,  Bouchette)  are  still  in  existence  as 
part  of  the  Boreal  Forest  Formation  described  by  Nichols 
(1918)  and  Collins  (1951),  and  which  is  characteristic  of  the 
northern  plateau  of  Cape  Breton.  The  coastal  forest  of  ash, 
beech,  maple,  pine,  and  fir  trees  recorded  by  Denys  for  the 
Margaree  to  Cheticamp  section  probably  represents  a  poor 
growth  type  of  the  Hemlock- White  Pine-Northern  Hardwood 
Forest  of  Nichols  (1935).  Much  of  this  section  has  now  been 
cut,  but  virgin  stands  of  better  growth  type  of  the  same  forest 
can  be  seen  in  the  more  remote  ravines  and  slopes  at  the  back 
of  the  coastal  strip. 

The  forests  described  by  these  early  travellers  are  on  the 
whole  of  a  poor  type.  This  is  not  surprising  when  it  is  recalled 
that  they  saw,  for  the  most  part,  only  a  few  miles  inland  from 
the  coast.  When  penetrations  were  made  further  inland,  as 
for  example,  Denys  in  the  valley  of  the  Mabou  River,  and  the 
Sieur  de  la  Roque  at  the  head-waters  of  the  River  Inhabitants, 
better  type  forests  were  seen  and  described.  In  addition,  the 
fact  that  some  ship-building  was  carried  on  at  Cheticamp  and 
Port  Hastings  is  indicative  of  the  fact  that  good  quality  timber 
was  readily  accessible  near  these  places. 

South  and  South-east  Coast. 

The  River  Inhabitants  and  the  basin  of  that  name  support¬ 
ed  a  mixed  forest  of  hardwood  and  fine  fir  trees  from  which 
two  by  twelve  inch  planks  were  cut  (Sieur  de  la  Roque).  There 
were  excellent  meadows  on  the  river  and  the  forests  nearby 
had  beech,  fir,  pine,  some  oak,  and  other  trees  (Pichon).  Hol¬ 
land  was  told  of  French  sawmills  which  had  been  erected  on  the 
river  and  which  were  supplied  from  the  fine  forests  of  the  dis¬ 
trict. 

Janvrin  Island,  just  west  of  Isle  Madame,  was  occupied  by 
a  forest  of  small  spruce  and  pine  (Holland).  Isle  Madame  was 
mostly  covered  with  a  mixture  of  spruce  and  fir  of  poor  quality 
particularly  near  the  coast  (Sieur  de  la  Roque,  Pichon,  Hol¬ 
land).  The  Sieur  de  la  Roque  and  Pichon  saw  some  stands  of 
beech  and  yellow  birch  in  the  interior  of  the  island  and  this 
was  also  reported  to  Holland.  A  forest  of  beech  near  Arichat 
Harbour  and  West  Arichat  was  mentioned  by  Pichon  who 


8 


EARLY  FORESTS  OF  CAPE  BRETON 


also  wrote  of  the  people  of  the  island  who  made  a  living  by 
cutting  cordwood  which  was  loaded  by  the  English  into  three 
hundred  ton  ships  at  the  Bay  of  Rocks. 

The  north  shore  of  Lennox  Channel  toward  St.  Peters  sup¬ 
ported  fine  stands  of  timber  (Holland),  fir  near  the  coast  and 
hardwoods  on  the  hills  inland  (Sieur  de  la  Roque,  Pichon). 
Pichon  was  told  by  the  people  of  St.  Peters  of  an  excellent 
antiscorbutic  which  they  brewed  from  the  tops  of  fir  and  of  a 
kind  of  turpentine  called  balm  which  they  extracted  from  this 
tree.  Furniture  and  gunstocks  were  made  from  the  fine-grained 
maple  of  the  district,  and  the  sap  of  this  tree  was  boiled  down 
to  make  maple  sugar. 

Denys  wrote  that  the  land  east  of  St.  Peters  as  far  as  the 
Grand  River  was  poor  and  supported  a  fir  forest  of  little  value. 
This  observation  was  confirmed  by  all  subsequent  reports. 
Pichon  noted  that  the  land  between  St.  Peters  and  Forchu 
was  covered  with  fir,  brambles,  and  bogs;  the  Sieur  de  la 
Roque  saw  poor  and  marshy  land  covered  with  fir  between 
St.  Peters  and  Gabarus;  and  Holland  recorded  a  forest  of  small 
spruce  and  pine  trees  from  L’Ardoise  to  Gabarus  but  noted 
that  the  barrens  at  Framboise  and  Grand  River  were  good 
hunting  grounds.  The  only  hardwood  stands  mentioned  in  the 
reports  of  this  area  were  those  near  L’Ardoise  (Pichon,  Sieur 
de  la  Roque),  and  Grand  River  (Sieur  de  la  Roque).  This 
latter  stand  included  some  pine  and  spruce. 

The  road  inland  from  Gabarus  to  Mira  Lake,  travelled 
by  the  Sieur  de  la  Roque,  ran  through  a  beech  forest,  while 
that  from  the  lake  to  Louisbourg  was  through  a  softwood 
forest,  mainly  fir.  Bogs  between  Flat  Point  and  Louisbourg 
were  mentioned  by  the  Sieur  de  la  Roque.  Holland  described 
the  approach  to  this  latter  place:  “.  .  .  on  each  side  of  the  road 
you  enter  upon  a  barren,  rocky,  swampy  tract,  with  low  brush 
of  spruce  and  pine”. 

The  coast  from  Louisbourg  to  Cape  Breton  was  barren  for 
at  least  two  or  three  miles  inland  (Holland)  and  a  layer  of 
peat  at  least  ten  to  fifteen  feet  deep  covered  a  large  area  around 
the  cape  (Sieur  de  la  Roque).  Further  east  toward  Main-a- 
Dieu  the  land  was  occupied  by  a  scrubby  forest  (Holland). 

Scatari  Island,  lying  directly  off  Main-a-Dieu,  was  des¬ 
cribed  by  three  of  the  travellers.  The  Sieur  de  la  Roque  noted 
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that  the  only  trees  were  scrub  fir  and  spruce  not  even  fit  for 
the  construction  of  fish  drying  racks;  Pichon  saw  only  moss; 
and  Holland  described  the  island  as  being  very  rocky  and  barren, 
having  but  some  small  spruce,  moss,  and  berries. 

Between  Main-a-Dieu  and  Catalone  Lake  the  forests 
were  of  good  quality,  as  they  were  about  Mira  Lake.  Holland 
also  wrote  of  the  fine  soils,  lofty  trees,  and  excellent  quality 
of  the  forests  in  the  latter  area  and  noted  that  the  timbers 
for  the  Cow  Bay  wharf  were  brought  from  the  Mira  River. 
No  tree  species  were  named  for  the  Mira  region. 

Holland  also  noted  that  the  good  forests  of  the  Mira 
district  graded  out  into  a  scrubby  forest  toward  Cow  Bay 
as  they  had  toward  Louisbourg.  The  vicinity  of  Cow  Bay 
was  covered  with  fir  (Sieur  de  la  Roque)  except  for  some  com¬ 
mon  lands  to  the  north.  This  writer  also  described  the  Glace 
Bay  area  as  covered  with  a  mixed  forest,  mostly  fir,  and  the 
forests  of  the  rest  of  the  coast  as  useless.  Holland’s  note  that 
the  woods  were  indifferent  between  North  Head  and  Flat 
Point  seems  to  agree  with  this  comment. 

One  of  the  most  interesting  aspects  of  the  descriptions  of 
the  south  and  south-east  coast  is  the  agreement  of  all  authors 
on  the  poor  quality  of  the  forests  which  existed  there.  This 
region  was  described  as  an  area  of  bogs,  barrens,  and  rocks, 
with  a  forest  of  stunted  fir  and  spruce  trees  for  the  most  part, 
which  extended  inland  for  a  considerable  distance.  Bouchette 
(1832)  differs  from  the  earlier  authors  for  he  wrote  that  the 
whole  coast  from  the  Strait  of  Cnaso  to  Grand  River  was  of 
superior  quality.  The  occurrence  of  pine  in  this  area  as  men¬ 
tioned  by  Holland  may  refer  to  jack  pine  which  is  known  but 
is  very  rare  in  Richmond  County  at  the  present  time  (Roland, 
1941).  It  is  more  probable,  however,  that  Holland  used  the 
name  pine  to  designate  either  fir  or  spruce,  since  the  former  is 
not  mentioned  by  him  in  an  area  where  it  was  undoubtedly 
common  (Pichon,  Sieur  de  la  Roque,  Denys).  This  coastal 
strip  of  fir  and  spruce  remains  a  characteristic  part  of  the  forests 
of  Cape  Breton  and  may  be  a  part  of  the  Edaphic  Fir  climax 
described  by  Nichols  (1918)  near  Baddeck. 

Apparently  inland  on  higher  and  more  protected  sites, 
hardwood  forests  with  admixtures  of  spruce,  fir  and  pine 
existed.  Examples  of  such  stands  are  those  about  the  Mira 
River  (Sieur  de  la  Roque,  Holland),  and  the  sheltered  hillsides 
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of  Lennox  Channel  (Sieur  de  la  Roque,  Pi  chon,  Holland). 
Two  river  valleys,  those  of  the  River  Inhabitants  and  the 
Grand  River,  were  mentioned  as  supplying  particularly  fine 
timber.  The  forests  here  were  apparently  composed  of  hard¬ 
woods,  including  oak,  with  pine,  fir  and  spruce.  Today  both 
valleys  have  been  settled  and  the  original  forests  of  the  valley 
floors  have  disappeared.  These  forests  were  part  of  the  Hem¬ 
lock-White  Pine-Northern  Hardwood  Type  (Nichols,  1935), 
characteristic  of  the  lowlands  of  Cape  Breton.  Stands  of  a 
similar  nature  are  still  in  existence  in  a  near  virgin  state  on  the 
Mira  Hills,  Cape  Breton  County,  and  on  the  Sporting  Mount¬ 
ains  of  Richmond  County. 

East  Coast  and  Bras  d’Or  Lake. 

The  barren  nature  of  the  country  surrounding  Ingonish 
caused  this  place  to  be  deserted  during  the  winter,  and  even  the 
few  inhabitants  who  were  there  had  to  bring  fuel  wood  from 
St.  Ann  (Pichon).  To  the  south  of  Cape  Smoky  on  the  Indian 
Brook  and  Barrasois  River  the  woods  were  very  good  (Holland). 

The  forests  in  the  vicinity  of  St.  Ann  were  mentioned  by 
all  travellers  except  Denys  who,  if  he  did  land  here  did  not 
record  the  fact.  The  trees  at  St.  Ann  were  chiefly  hardwoods 
(Sieur  de  la  Roque)  and  were  of  fine  quality,  especially  oak 
(Pichon).  Maple,  yellow  birch  and  oak  are  mentioned  by 
an  anonymous  author,  and  these  with  the  addition  of  beech 
by  Jeffreys.  Excellent  timber  for  ship-building  could  be  ob¬ 
tained  here  (Anonymous,  Jeffreys).  According  to  Pichon 
the  St.  Ann  district  furnished  Louisbourg  with  a  thousand 
cords  of  fuel  wood  annually.  Ciboux  and  Hertford  Islands 
to  the  east  of  St.  Ann  were  described  by  Holland  as  barren 
rocks  serving  as  a  nesting  place  for  sea-fowls. 

The  south  slope  of  English  Mountain  was  covered  with  a 
mixed  forest,  chiefly  fir  (Sieur  de  la  Roque).  Holland  records 
that  the  French  built  many  ships  on  the  coast  at  the  foot  of 
this  mountain,  including  a  large  man-of-war,  but  that  the  masts 
and  oak  timber  were  brought  from  Boulardarie  Island. 

Boulardarie  Island  was  rich  in  timber.  Holland  wrote, 
“.  .  .  the  Woods  are  of  the  best  Sort,  as  Oak,  Birch,  Maple, 
Beech,  &c,  with  Pines  of  all  Kinds,  &  of  a  Growth  fit  for  Masts 
of  all  Sorts;  but  they  are  in  the  Center  of  the  Island,  however 
by  Means  of  a  Rivulet,  the  Timber  might  be  brought  down, 
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when  it  overflows  in  the  Springtime.  Monsieur  Boulandrie, 
the  Proprietor  in  the  French  Time,  had  here  several  Saw  Mills, 
particularly  upon  the  aforementioned  Rivulet,  by  which  he 
supplied  Louisbourg  with  Lumber.” 

Nicolas  Denys  probably  saw  the  Bras  d’Or  Lake  only 
near  St.  Peters,  for  he  described  the  lands  around  the  lake  as 
being  of  fair  quality  with  the  hills  mostly  covered  with  pine 
and  fir,  with  beech  and  birch  intermingled.  The  anonymous 
account  referred  to  the  region  as  one  from  which  fir,  pine,  and 
oak  could  be  easily  obtained.  Holland’s  account  of  the  forests 
of  the  Bras  d’Or  Lake  region  is  very  detailed  and  covers  the 
entire  coast,  as  well  as  the  valleys  of  some  of  the  rivers  which 
drain  into  the  lake.  The  woods  from  Bevis  Point  to  Cow 
Point  were  composed  of  small  spruce,  beech,  maple,  birch  and 
thick  brush  with  moss  and  peat.  A  similar  type  of  forest 
with  the  addition  of  small  oak  and  ash  trees  was  described  at 
Indian  Bay.  The  valley  of  the  Middle  River  was  noted  as 
being  rich  with  a  deep  soil  supporting  small  hazel,  alder,  and 
elm  trees  up  to  a  foot  in  diameter.  The  mountain  slopes  along 
this  valley  had  pines  two  feet  in  diameter,  and  maple  and  beech 
eighteen  inches  in  diameter.  Ash  up  to  thirty  inches  in  dia¬ 
meter  grew  in  the  fertile  valleys  above  Baddeck.  Here  the 
mountain  sides  had  pine  trees  two  feet  in  diameter,  with  maple, 
beech,  and  birch  without  underwood.  The  hills  along  the  coast 
from  Baddeck  Bay  to  Iron  Mines  were  covered  with  pine  and 
spruce  trees  one  and  two  feet  in  diameter,  and  maple  and  birch 
of  a  size  comparable  to  those  of  the  two  preceding  areas,  and 
also  without  underbrush.  A  French  sawmill  at  the  head  of 
Caribou  Creek  had  been  supplied  from  the  vast  quantity  of 
fine  timber,  particularly  spruce  and  pine,  along  the  north¬ 
west  side  of  St.  Patrick’s  Channel.  Indian  Island  at  the  head 
of  this  channel  supported  a  forest  chiefly  of  birch  trees  without 
underbrush.  These  trees  were  fifteen  inches  in  diameter. 

The  poor  moss-covered  or  swampy  land  between  Hennis 
Cove  and  Alba  Station  was  occupied  by  a  dwarfed  forest 
of  bitch,  beech,  maple,  pine,  spruce  and  aspen  trees,  with  thick 
underbrush.  A  better  type  of  forest,  without  underbrush,  was 
described  for  River  Denys  and  the  River  Denys  Basin  district. 
This  was  composed  of  pine  (eighteen  inches  in  diameter), 
spruce,  beech,  maple,  birch,  ash,  and  small  hazel.  Holland 
also  described  a  forest  of  birch,  beech,  maple  and  some  oak 
on  the  Crammond  Islands.  A  similar  forest  covered  the  coastal 
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strip  from  Malagawatch  to  Cross  Roads  of  St.  Georges  Channel, 
except  for  some  pine,  spruce  and  fir  on  the  marshy  land  at  the 
head  of  Gordon  Cove  near  West  Bay.  There  was  more  oak 
in  the  above  coastal  strip  of  hardwood  than  in  any  other  part 
of  Cape  Breton  seen  by  Holland. 

According  to  the  Sieur  de  la  Roque,  there  were  forests  of 
spruce,  beech,  fir  and  good  hardwoods  between  West  Bay  and 
Port  Hood,  while  the  region  between  West  Bay  and  St.  Peters 
Inlet  was  covered  chiefly  with  beech  and  yellow  birch.  The 
forest  on  the  coast  between  St.  Peters  Inlet  and  Iona  was  of 
beech,  birch,  maple,  some  oak,  and  locally  spruce,  pine  and  fir, 
all  without  underbrush  (Holland).  There  was  a  mixed  forest 
at  Iona  (Sieur  de  la  Roque).  The  good  land  around  the  north 
end  of  Loch  Lomond  was  covered  with  birch,  maple,  beech  and 
ash,  with  little  spruce  and  pine.  This  type  of  forest  with  the 
addition  of  plenty  of  good  spruce  and  fir  extended  to  the  south 
end  of  Loch  Lomond  and  down  the  Grand  River  to  the  falls 
(Holland). 

All  authors  agreed  on  the  large  amount  of  excellent  timber 
available  in  the  Sydney  Harbour  area.  This  forest  consisted 
of  birch,  beech,  maple,  ash,  a  few  oak,  and  some  pine  and  fir 
trees  (Denys).  Holland  noted  that  this  type  of  forest  became 
poorer  toward  Flat  Point. 

When  Bouchette  described  the  island  in  1825,  the  whole  of 
the  Bras  d’Or  coast  was  settled  by  Scottish  emigrant-farmers, 
but  even  so  there  was  a  considerable  amount  of  disposable 
land  around  the  lake. 

The  area  about  the  Bras  d’Or  Lake  was  described  by  all 
travellers  as  having  the  finest  quality  forests  of  all  the  areas 
on  Cape  Breton  Island  which  they  had  visited.  The  only 
exception  was  Denys  who  may  not  have  seen  more  than  the 
coast  of  the  lake  near  St.  Peters.  The  descriptions  leave  little 
doubt  that  an  excellent  type  of  the  Hemlock- White  Pine- 
Northern  Hardwood  Forest  existed  here  before  settlement 
took  place,  and  that  this  forest  was  used  extensively  by  the 
French,  as  at  Boulardarie.  In  the  days  of  the  early  British 
settlement,  it  was  also  cut  and  shipped  abroad.  Bouchette 
notes  that  the  River  Denys  and  the  Whycocomagh  Basin  were 
the  places  where  the  timber  ships  usually  loaded. 

The  composition  of  the  forest  about  the  lake  was  often 
predominantly  of  hardwood  species,  but  in  some  areas,  as  for 
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instance  on  the  north  shore  of  St.  Patrick’s  Channel,  coniferous 
species  such  as  spruce  and  pine  were  abundant.  The  individual 
trees  were  of  good  growth  form  and  of  large  size,  and  because 
of  this  and  of  the  frequently  mentioned  lack  of  underbrush,  were 
part  of  a  climax  forest.  The  frequent  mention  of  oak  and 
ash  in  the  descriptions  is  of  interest  for  today  these  species  are 
rare.  The  record  of  elm  on  the  intervales  of  the  Middle  River 
supports  the  idea  that  elm  is  a  native  rather  than  an  introduced 
species  in  Nova  Scotia.  For  the  most  part  the  forests  described 
by  these  travellers  were  cleared  during  or  after  settlement, 
but  forest  stands  similar  to  those  described  still  exist  in  a  virgin 
state  on  the  slopes  behind  the  settlements.  The  forest  of 
small  birch,  beech,  maple,  pine,  spruce  and  aspen  described 
for  the  coast  from  Iron  Mines  to  River  Denys  by  Holland  re¬ 
mains  essentially  unchanged. 

Second  only  to  the  forests  about  the  Bras  d’Or  Lake  were 
those  centered  on  St.  Ann.  In  size  of  trees  and  composition, 
with  the  exception  of  ash,  these  were  similar  to  those  of  the 
Bras  d’Or.  Oak,  while  still  known  in  the  area,  is  rare  or  absent 
from  the  virgin  stands  which  remain  on  the  upper  slopes  of  the 
hills,  and  in  the  upper  parts  of  the  river  valleys. 

The  reference  by  Pichon  to  the  barrenness  of  the  country 
about  Ingonish  is  not  supported  by  the  evidence  of  present 
day  vegetation.  Old  age  forests  are  present  in  the  vicinity  of 
the  settlements. 

Discussion 

The  nature  of  the  primeval  forests  which  occupied  areas 
since  disturbed  by  man  must  be  judged  from  scattered  remnants 
of  this  forest  which  may  still  exist,  and  from  untouched  stands 
in  the  vicinity  of  the  disturbed  areas.  A  third  and  most  im¬ 
portant  source  of  evidence  is  the  historical  descriptions  by  men 
who  actually  saw  the  original  forests  before  their  destruction. 

In  Cape  Breton,  scattered  remnants  of  the  original  forest 
can  usually  be  found  within  the  settled  areas,  and  large  tracts 
of  virgin  or  near  virgin  forest  exist  near  most  settlements. 
In  addition,  accounts  of  the  forests  which  formerly  occupied 
much  of  the  settled  areas  are  available,  dating  from  that  of 
Denys  three  hundred  years  ago. 

The  early  travellers  described  what  they  saw  along  the 
coast  as  they  travelled  by  boat  around  the  shores  of  Cape  Bre- 
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ton  Island  and  the  Bras  d’Or  Lake.  Apparently  they  landed 
only  occasionally,  and  sometimes  entered  the  larger  harbours 
and  rivers.  Very  rarely  were  overland  trips  described,  but 
later,  after  the  partial  settlement  of  the  island  by  the  French, 
they  used  the  few  roads  which  existed.  In  general  it  can  be 
said  that  they  probably  saw  little  more  than  a  coastal  strip, 
perhaps  five  miles  wide.  Even  for  this  strip  their  descriptions 
are  not  complete,  as  no  mention  is  made  of  several  areas, 
notably  the  northern  portion  of  the  east  coast.  In  general 
their  records  are  probably  reliable  since  their  is  seldom  any 
doubt  as  to  what  area  was  described  or  as  to  the  species  meant. 

From  the  descriptions  it  would  seem  that  the  forests  which 
covered  the  coast  of  the  Bras  d’Or  Lake,  the  Loch  Lomond 
and  Grand  River  area,  the  valley  of  the  River  Inhabitants 
and  the  region  about  St.  Ann  and  north  to  Indian  Brook  were 
similar  to  those  which  exist  in  the  vicinity  today.  All  are 
various  associations  of  species  characteristic  of  the  Hemlock- 
White  Pine-Northern  Hardwood  forest  of  Cape  Breton.  Most 
accounts  stressed  the  presence  of  ash  and  oak  in  these  forests. 
Today  these  species  are  rare  in  the  remaining  climax  forests. 
In  the  case  of  ash  at  least,  this  tree  is  more  apt  to  occur  on 
low-lying  land  such  as  that  along  the  coast  and  in  the  river 
valleys,  lands  which  were  described  by  these  authors  but  which 
have  now  been  cleared.  Due  to  the  high  value  placed  upon 
these  trees  their  presence  may  have  been  overemphasised. 
In  no  case  was  hemlock  mentioned  by  name.  This  species  is 
not  common  in  Cape  Breton  but  it  does  exist  in  widely  scattered 
localities  throughout  the  island.  It  is  probable  that  hemlock 
was  included  with  other  species  of  evergreens  by  these  authors, 
for  instance  Pichon  by  his  description  uses  the  name  “spruce- 
fir”  for  hemlock. 

The  forest  described  for  the  south  and  south-east  coast, 
while  more  extensive  in  the  past,  was  similar  to  that  which 
exists  there  today.  This  poor  type  of  fir  and  spruce  forest 
may  be  similar  to  that  described  by  Nichols  (1918)  as  the  Fir 
Edaphic  climax. 

The  forests  along  the  west  coast  were  apparently  a  poorer 
type  of  the  same  associations  which  existed  inland,  but  with  a 
larger  percentage  of  coniferous  trees,  particularly  fir  and  spruce. 
The  forest  from  Cheticamp  to  St.  Paul  Island  was  mainly  com¬ 
posed  of  fir  and  birch.  This  remains  essentially  the  same  today 
in  the  undisturbed  parts  and  in  one  aspect  of  the  Boreal  Forest 
which  is  characteristic  of  the  Cape  Breton  Plateau. 
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NOTES  ON  THE  DISTRIBUTION  OF  POTAMOGETON 
SPECIES  AND  HYBRIDS  IN  NOVA  SCOTIA 


D.  H.  Webster 

Perry  Biological  Laboratories,  Acadia  University, 
(Received  for  Publication  Jan.  26th,  1956). 

ABSTRACT. 

In  addition  to  material  collected  in  the  summers  of  1952-54  inclusive 
and  preserved  in  the  Acadia  University  Herbarium,  Nova  Scotian  Pota- 
mogeton  material  from  all  herbaria  known  to  have  collections  from  Nova 
Scotia  was  examined.  The  distribution  of  21  of  the  24  species  previously 
known  from  the  province  have  been  extended  or  more  clearly  defined. 
Five  of  the  29  species  and  varieties  now  known  from  Nova  Scotia  have  not 
been  reported  previously  from  this  province.  An  examination  of  the 
distribution  maps  of  these  species  shows  that  they  form  five  distribution 
patterns.  Dissimilar  distributions  are  thought  to  be  mainly  due  to  eda- 
phic  factors.  The  hybrid  X  P.  subnitens  was  found  to  be  more  common 
than  previous  collections  had  indicated.  Five  previously  unrecognized 
interspecific  hybrids  were  encountered  both  in  the  field  and  in  herbarium 
material. 


During  the  summers  of  1952,  1953,  and  1954  field  work 
sponsored  by  the  Nova  Scotia  Research  Foundation  provided 
the  opportunity  to  collect  herbarium  material  of  Potamogeton 
species  in  areas  throughout  the  province  of  Nova  Scotia.  This 
material  has  been  preserved  at  the  Acadia  University  Her¬ 
barium.  The  present  paper  briefly  describes  the  results  of 
this  collecting. 

In  addition  to  material  collected  by  the  ecology  party 
headed  by  Dr.  E.  C.  Smith  and  material  collected  by  W.  B. 
Schofield  in  Cumberland  County,  Nova  Scotian  material 
from  the  following  herbaria  was  examined:  Acadia  University, 
Dalhousie  University,  Department  of  Agriculture  at  Ottawa, 
Gray  Herbarium,  McGill  University,  National  Museum  of 
Canada,  Nova  Scotia  Agricultural  College,  Nova  Scotia  Mus¬ 
eum  of  Science,  University  of  Montreal,  and  Yale  University. 

Following  the  examination  of  the  above  a  list  of  known 
collections  from  Nova  Scotia  was  compiled  from  which  a  dis¬ 
tribution  map  was  plotted  for  each  species. 

A  list  of  species  known  to  occur  in  Nova  Scotia  is  given 
below.  Those  species  and  varieties  whose  ranges  have  been 
extended  considerably  or  whose  distributions  have  been  more 
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clearly  defined  are  marked  thus*.  Those  species  or  varieties 
previously  unreported  from  Nova  Scotia  are  marked  thus  **. 

P.  filiformis  Pers.,  var.  borealis  (Raf.)  St.  John 
**P.  filiformis  Pers.,  var.  Macounii  Morong 
P.  vaginatus  Turez. 

*P.  pectinatus  L. 

**P.  Robbinsii  Oakes 
*P.  confervoides  Reichenb. 

*P.  zosteriformis  Fern. 

*P.  foliosus  Raf.,  var.  macellus  Fern. 

*P.  Friesii  Rupr. 

*P.  pusillus  L. 

*P.  obtusifolius  Mert.  &  Koch 
*P.  Berchtoldi  Fieber 

**P.  Berchtoldi  Fieber,  var.  polyphyllus  CMorong)  Fern. 

*P.  Berchtoldi  Fieber,  var.  acuminatus  Fieber 

*P.  Berchtoldi  Fieber,  var.  tenuissimus  (Mert.  &  Koch)  Fern. 

**P.  Berchtoldi  Fieber,  var.  lacunatus  (Hagstr.)  Fern. 

*P.  Spirillus  Tuckerm. 

*P.  epihydrus  Raf.,  var.  Nuttallii  (C.  &  S.)  Fern. 

*P.  alpinus  Balbis,  var.  tenuifolius  (Raf.)  Ogden 
*P.  alpinus  Balbis,  var.  subellipticus  (Fern.)  Ogden 
P.  oblongus  Viviani 
*P.  amplifolius  Tuckerm. 

*P.  pulcher  Tuckerm. 

*P.  natans  L. 

*P.  Oakesianus  Robbins 
*P.  gramineus  L. 

*P.  praelongus  Wulfen 
**P.  Richardsonii  (Benn.)  Rydb. 

*P.  perfoliatus  L.,  var.  bupleuroides  (Fern.)  Farw. 

The  distributions  of  the  species  may  be  segregated  into 
five  classes. 

(1.)  Those  characteristic  of  the  more  acid  areas  of  the 
province:  P.  confervoides ,  (Map  6).  (2)  Those  more  charac¬ 

teristic  of  the  less  acid  areas:  P.  Robbinsii  (Map  5),  P.  foliosus 
var.  macellus  (Map  8),  P.  Berchtoldi  (Map  12),  P.  Berchtoldi 
var.  acuminatus  (Map  14),  P.  Berchtoldi  var.  lacunatus  (Map 
16),  P.  alpinus  var.  tenuifolius  (Map  19),  P.  amplifolius 
(Map  21),  P.  gramineus  (Map  23),  P.  praelongus  (Map  26), 
and  X  P.  subnitens  (Map  29).  (3)  Those  species  scattered 

throughout:  P.  epihydrus  var.  Nuttallii  (Map  18),  P.  Spirillus 
(Map  17),  P.  natans  (Map  24),  P.  Oakesianus  (Map  25),  and 
P.  Berchtoldi  var.  tenuissimus  (Map  15),  (scattered  but  rare). 
(4a)  Relatively  rare  species  chiefly  in  areas  of  higher  pH: 
P.  filiformis  var.  borealis  (Map  1),  P.  filiformis  var.  Macounii 
(Map  2),  P.  vaginatus  (the  identity  of  this  material  is  in  ques- 
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tion)  (Map  3),  P.  zosteriformis  (Map  7),  P.  Friesii  (Map  9), 
P.  obtusifolius  (Map  11),  P.BerchtoldiveiY.  polyphyllus  (Map  13), 
P.  alpinus  var.  subellipticus  (Map  20),  and  P.  Richardsonii 
(Map  27).  (4b)  Relatively  rare  species,  chiefly  in  acid 

areas:  P.  pulcher  (Map  22),  (5)  Brackish  species,  occasionally 
with  class  two;  P.  pedinatus  (Map  4),  P.  pusillus  (Map  10), 
and  P.  perfoliatus  var.  bupleuroides  (Map  28). 

There  is  no  reason  to  suppose  that  the  dissimilar  distribu¬ 
tions  of  the  species  in  the  province  is  due  greatly  to  other  than 
edaphic  factors. 

Although  some  species  are  easily  recognized  even  in  juven¬ 
ile  stages,  other  species  may  at  times  be  difficult  to  separate 
even  with  mature  material.  The  juvenile  stages  of  P.  natans 
and  P .  Oakesianus  are  often  difficult  or  impossible  to  separate. 
P.  amplifolius  is  usually  a  distinct  species.  Two  collections 
of  this  species  were  made  which  resembled  P.  pulcher  in  some 
respects.  It  is  of  interest  that  these  two  stations  are  near  two 
known  stations  of  P.  pulcher.  A  hybrid  was  suspected  but  for 
lack  of  more  conclusive  evidence  the  material  was  placed  with 
P.  amplifolius.  The  extreme  variation  of  P.  perfoliatus  var. 
bupleuroides ,  especially  in  inland  waters,  is  such  as  to  render 
the  identity  of  some  material  uncertain.  The  anatomy  of  the 
stem  internode,  so  useful  in  the  identification  of  other  broad¬ 
leaved  species,  is  of  little  value  in  the  above  cases. 

The  identification  of  sterile  specimens  of  linear-leaved 
species  is  often  difficult.  P.  Friesii ,  when  mature,  is  readily 
recognized  by  the  presence  of  slightly  arching  clavate  peduncles 
which  are  longer  than  those  of  P.  foliosus  var.  The  typically 
five-nerved  leaves  of  this  species  are  often  replaced  in  Nova 
Scotian  material  by  three-nerved  leaves.  P.  pusillus  and  P. 
Berchtoldi  are  normally  quite  distinct.  Some  specimens  have 
been  found  which  resemble  P.  pusillus  in  all  characters  except 
the  stipules,  which  appear  to  be  convolute.  Although  such 
material  was  placed  with  P.  pusillus  its  true  position  is  not 
clear.  The  varieties  of  that  very  variable  species,  P.  Berch¬ 
toldi ,  are  indefinite  in  separation  and  may  be  a  result  of  response 
to  ecological  conditions. 

During  the  course  of  this  investigation  apparent  hybrid 
material  was  encountered  both  in  the  field  and  in  previously 
collected  herbarium  material.  A  similar  condition  has  been 
found  in  many  of  the  other  areas  which  support  a  rich  Pot- 
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amogeton  flora  (Ogden,  1943).  Usually  the  identity  of  one 
parent  is  relatively  clear.  The  anatomy  of  the  stem  internode 
(Ogden,  1943)  is  of  great  value  in  deciding  on  the  origin  of 
hybrid  material,  especially  among  the  broad-leaved  species. 
Despite  this  aid  the  conclusions  which  may  be  reached  are 
seldom  satisfactory. 

With  one  exception,  that  of  a  hybrid  between  a  variety 
of  P.  Berchtoldi  and  P.  perfoliatus  var.  (Ogden,  1943),  no 
verified  hybrids  between  linear-leaved  species  have  been  re¬ 
ported  (Fernald,  1932).  The  uncertain  relative  merit  of  the 
diagnostic  characters  separating  these  species  is  perhaps  one 
reason  for  the  lack  of  recognized  hybrids.  For  example: 
collections  with  peduncles  and  inflorescences  characteristic  of 
P.  pusillus,  but  with  apparently  convolute  stipules,  would 
suggest  a  hybrid  between  P.  pusillus  and  P.  Berchtoldi  but 
were  placed  with  P.  pusillus.  Collections  with  peduncles 
and  inflorescences  resembling  P.  Friesii,  but  with  three-nerved 
leaves  instead  of  the  usual  five,  would  suggest  a  hybrid  of  P. 
Friesii  with  some  other  species.  Such  collections  were  placed 
with  P.  Friesii. 

The  following  previously  unrecognized  interspecific  hybrids 
were  encountered  in  Nova  Scotia  Potamogeton  material:  P. 
ohtusifolius  X  Berchtoldi  var.,  P.  epihydrus  var.  Nuttallii  X 
P.  alpinus  var.  ,P.  alpinus  var.  X  amplifolius ,  P.  amplifolius 
X  qramineus,  P.  praelongus  X  perfoliatus  var. 

P.  ohtusifolius  X  Berchtoldi  var. 

Material  which  seems  to  be  of  this  origin  is  known  from 
three  of  the  six  stations  from  which  P.  ohtusifolius  is  known, 
and  from  a  second  inlet  of  Lake  Ainslie  several  miles  from  the 
Black  River  station.  It  displays  several  features  more  promin¬ 
ently  than  either  of  the  parents.  The  marginal  leaf  veins  are 
more  strongly  developed,  the  leaves  darker  and  more  rigid 
than  in  either  parent.  Winter  buds,  w'hich  are  well  developed 
in  the  Black  River  material,  greatly  exceed  the  dimensions  of 
P.  Berchtoldi  and  approach  those  of  P.  ohtusifolius.  The 
Grand  Etang  material  has  peduncles  up  to  9  cm.  long  with  a 
somewhat  interrupted  spike  and  with  fruits  not  unlike  P. 
Berchtoldi.  The  St.  Joseph  material  presents  a  series  of  speci¬ 
mens  approaching  the  hybrid  on  one  extreme  and  approaching 
P.  Berchtoldi  on  the  other.  This  material  may  be  the  progeny 
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of  this  fertile  hybrid  but  more  probably  is  the  result  of  a  back- 
cross  with  a  variety  of  P.  Berchtoldi. 

Inverness  County:  Little  Lake,  Grand  Etang  July  21,  1939 
M.  V.  Roscoe  and  Aug.  3,  1939  M.  V.  Roscoe; 

Hay  River,  West  Lake  Ainslie  SCBSB1  No.  3885;  J.  Erskine 
No.  50.899;  STWS  No.  6985;  Black  River,  near  Lake  Ainslie 
SSTWSNo.  7725;  SSTWS  No.  8707. 

Antigonish  County:  River,  near  lake,  St.  Joseph  SWB  No. 
13230;  SWB  No.  13227. 

P.  epihydrus  var.  Nuttallii  X  alpinus  var. 

This  material  most  closely  resembles  P.  alpinus  var. 
tenuifolius.  Peduncles,  shape  of  upper  leaves  and  in  some 
ways  the  submerged  leaves  suggest  P.  epihydrus  as  the  other 
parent. 

Pictou  County:  Lagoon  of  Moose  River  with  P.  alpinus  var. 
tenuifolius ,  P.  epihydrus  var.  and  P.  amplifolius ,  Garden  of 
Eden  SSTWS  No.  7697;  SWB  No.  13214. 

P.  alpinus  var  X  amplifolius. 

Material  from  the  South  River  and  Tatamagouche  colonies 
more  closely  resembles  P.  amplifolius.  The  Blue  Mountain 
material  might  be  confused  with  P.  alpinus  var.  tenuifolius 
on  the  basis  of  external  morphology. 

Antigonish  County:  Lagoon  of  South  River,  1.5  miles  south 
of  Fraser  Mills,  STWS  No.  7635;  SWB  No.  13208. 

Pictou  County:  Pond,  Blue  Mountain,  SECS  No.  1244; 
SWB  No.  13212. 

Colchester  County:  Tatamagouche  River,  4  miles  south  of 
Tatamagouche,  SWB  No.  11606. 

P.  amplifolius  X  gramineus. 

P.  gramineus  features  are  more  pronounced  in  this  hybrid, 
with  the  exception  of  the  Cumberland  County  material,  which 
more  closely  resembles  P.  amplifolius. 


^he  designations  used  refer  to  the  following  field  parties:  SCBSB  E.  C.  Smith, 
E.  H.  Collins,  J.  M.  Bruce,  D.  R.  Sampson  and  F.  C.  Bent;  SECS  E.  C.  Smith, 
D.  S.  Erskine,  E.  H.  Collins  and  W.  B.  Schofield;  STWS  E.  C.  Smith,  J.  C.  Tay¬ 
lor,  D.  H.  Webster,  and  L.  B.  Slipp;  SSTWS  E.  C.  Smith,  W.  B.  Schofield,  Tay¬ 
lor,  Webster  and  Slipp;  SWB  E.  C.  Smith,  D.  H.  Webster  and  P.  A.  Bentley. 
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Pictou  County:  Black  Brook  Lake,  East  River  St.  Mary, 
Aug.  3,  1946  Gorham;  SWB  No.  13357,  No.  13362  and  No. 
13363. 

Cumberland  County:  Wallace  River  margin  and  on  muck  of 
bank  near  Wallace  Bridge,  W.  B.  Schofield  No.  5424. 

Kings  County:  In  lagoons  and  in  current  of  Gaspereau  River 
from  Melanson  to  above  Gaspereau,  Aug.  28,  1949  J.  Erskine 
and  D.  Erskine;  Sept.  25,  1949  J.  Erskine  and  W.  B.  Schofield; 
Webster  No.  157  and  No.  165. 

P.  praelongus  X  perfoliatus  var.  bupleuroides. 

Leaves  not  strongly  unlike  P.  perfoliatus  var.,  stipules 
rather  coarse.  Material  from  St.  Joseph,  Antigonish  County 
may  belong  here,  however  the  stem  anatomy  is  nearly  typical 
of  P.  perfoliatus  var. 

Cape  Breton  County:  Blackett  Lake,  SWB  No.  12999. 
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MALACOSTRACAN  CRUSTACEANS  FROM  THE 
SHORES  OF  WESTERN  NOVA  SCOTIA 


by  E.  L.  Bousfield 
National  Museum  of  Canada. 

(Received  for  Publication  April  4th,  1956). 

During  the  latter  part  of  September,  1955,  a  number  of 
mysid,  isopod,  and  amphipod  crustaceans  were  collected  by 
dip  net  and  hand  picking  at  seashore  localities  in  the  Liverpool 
region  of  western  Nova  Scotia.  This  material  and  two  lots 
of  crustaceans  from  neighbouring  fresh-water  localities  form 
the  basis  of  this  report. 

The  range  of  climatological  and  ecological  factors  indicates 
that  the  littoral  marine  fauna  of  southwestern  Nova  Scotia 
is  probably  one  of  the  most  varied  and  most  interesting  of 
eastern  Canada.  The  coastline  is  rugged  and  much  dissected, 
and  offers  steep  exposed  rocky  shores,  bayhead  beaches  and 
bars  of  smooth  sand,  and  estuarine  mud  flats  covered  with 
eel-grass.  The  rise  of  spring  tides  is  six  to  ten  feet  on  the  outer 
coast,  increasing  sharply  at  the  entrance  to  the  bay  of  Fundy. 
Stephenson  and  Stephenson  (1954)  have  described  the  marine 
climatic  conditions  and  the  well-defined  intertidal  zonation 
of  sessile  plants  and  animals  along  the  Atlantic  coast  of  Nova 
Scotia,  with  particular  reference  to  that  of  Peggy’s  Cove  and 
Meteghan,  east  and  west  of  the  study  area  respectively.  The 
outer  beaches  are  exposed  to  strong  wave  action;  gale  blown 
salt  spray  is  carried  some  distance  inland  and  may  significantly 
influence  the  ionic  content  of  stream  and  lake  water.  Deep 
tidal  upwelling  at  the  entrance  to  the  Bay  of  Fundy,  and  off¬ 
shoot  eddies  from  the  Gulf  Stream  combine  to  keep  the  shore 
waters  relatively  warm  and  ice-free  in  winter  but  relatively 
cool  in  summer.  Thus  the  annual  fluctuation  in  surface  water 
temperature  is  relatively  small,  from  a  mean  monthly  average 
of  1.5°C  in  February  to  a  maximum  of  12-14°C.  in  August 
(Fuglister,  1947).  Protected  bays  and  estuaries  probably 
reach  higher  temperatures.  The  population  of  shore  animals 
has  been  characterized  as  cold-temperate,  among  which  are 
widespread  or  cosmopolitan  forms  and  eurythermic  species 
at  the  northern  limit  of  their  range. 

Despite  the  wealth  of  information  on  the  general  marine 
conditions  of  the  area,  little  has  been  published  on  the  shore 
crustaceans.  The  fresh- water  isopod  Asellus  communis  Say 
has  been  recorded  near  Yarmouth  (Johansen  1920)  and  the  salt 
marsh  amphipod  Orchestia  grillus  (Bose)  from  the  head  of  St. 
Mary’s  Bay  (Johansen,  1930).  Unpublished  records  of  mater- 
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ial  taken  by  C.  H.  Young  and  W.  Spreadborough  at  Barrington 
Passage  in  1910  (Catalogue  of  Crustacea,  National  Museum 
of  Canada)  include  T alorchestia  megalophthalma  (Bate),  Lep- 
tocheirus  pinguis  (Stimps.),  Cirolana  polita  (Stimps.)  and  Neba- 
lia  bipes  (Fabr.).  In  1950  the  first  Canadian  records  of 
Orchestia  gammarella  (Pallas)  and  Marinogammarus  obtusatus 
Dahl  were  obtained  by  the  author  at  Argyle  Beach  and  Sober 
Island  respectively  (Bousfield,  1952,  1956).  Fourteen  crust¬ 
acean  species,  all  but  one  of  which  ( T .  megalophthalma )  are 
included  in  the  present  material,  were  noted  at  Green  Bay  in 
1954  (Bousfield,  1956). 

The  present  material  comprises  two  species  of  Mysidacea, 
six  of  Isopoda,  and  twenty-one  of  Amphipoda,  many  of  which 
are  widespread  in  the  Canadian  Atlantic  region.  Marinogam¬ 
marus  finmarchicus  Dahl  is  newly  recorded  for  Canada  and 
Gammarus  duebeni  Lillj.  and  Crangonyx  occidentalis  H.  &  H. 
are  new  to  the  mainland  of  Nova  Scotia.  To  date  Amphiporeia 
virginiana  and  Marinogammarus  stoerensis  have  been  found  in 
Canada  only  in  this  region.  Also  described  are  sex  characters 
in  Chiridotea  caeca  (Say)  and  Amphiporeia  virginiana  Shoe¬ 
maker,  and  the  taxonomic  status  of  Gammarellus  angulosus  is 
clarified. 

TABLE  I.  Localities  Visited  in  Western  Nova  Scotia. 


Station  Locality  Habitat  Date 


W1 

Small  lake  2  miles  w.  of 

Shallow  margins,  in 

Halifax,  off  Hwy  3. 

mud  and  under  stones 

Sept.  24/55 

W2a 

Green  Bay  Beach, 

HW  pools,  rocks, 

Lunenburg  County 

under  algae,  etc. 

Sept.  26/55 

W2b 

Green  Bay  Beach, 

LW  pools,  wave  zone, 

Lunenburg  County 

under  algae 

Sept.  26/55 

W3 

Liverpool  Wharf,  Head 

Small  shallow  bay  of 

of  Liverpool  Bay 

eel  grass  and  mud 

Sept.  27/55 

W4 

Moose  Point,  SE  of 
Liverpool 

HW  pools  and  under 
debris  and  algae  at 
at  driftline 

Sept.  26/55 

W5a 

Hunt  Pt.  Beach,  Queens 
County 

LW  line  (mainly) ; 
sandy  beach  at  mouth 
of  small  f.w.  stream 

Sept.  26/55 

W5b 

Hunt  Pt.  Beach  Queens 

LW  line  (mainly) ; 

County 

sandy  beach  and  algae- 
covered  boulders. 

Sept.  27/55 
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Synopsis  of  the  Species 

i  MYSIDACEA 

1.  Mysis  stenolepis  S.  I.  Smith  1873.  W31  -  9  (captured 
and  released). 

2.  Neomysis  americana  S.  I.  Smith  1873.  W5b-8c7lc7’, 

23  $  9  (sev.  ovig.),  16  imm. 

ii  ISOPODA. 

3.  Chiridotea  caeca  (Say)  1818. 

Material:  W2a  -  20  cT  d\  3  females  9  9  (1  ovig.), 

22  imm. 

W5a  -  1  9  ,  12  imm. 

W5b  -  1  d\  9  imm. 

Remarks:  Male  and  female  specimens,  10-13  mm.  in 
length  (late  imm.  &  mature)  are  dimorphic;  the  sexes  are  readily 
separable  on  prominent  characters  of  the  head  region  (see 
Fig.  1).  Mature  males  resemble  Fig.  1(a).  The  lateral 
margin  of  the  head  is  narrowly  cleft,  the  margins  unlined  with 
setae.  Antenna  1 ,  ultimate  segment  relatively  short  and  broad, 
about  equal  in  length  to  the  penultimate  segment,  darkly 
pigmented  distally.  Antenna  2,  flagellum  7-8  segmented, 
equal  in  length  to  the  last  two  peduncular  segments. 

Mature  female  (with  brood  plates),  head  as  in  Fig.  lb, 
relatively  less  broad  than  in  male.  Lateral  margin  of  head 
deeply  indented  with  U-shaped  cleft  lined  on  both  margins 
with  strong,  feathery,  particle-restraining  setae;  anterior 
margin  of  posterior  head  lobe  continued  ventrally  towards 
mouthparts  forming  a  deep  groove  presumably  along  which 
water  is  drawn  for  the  respiration  of  the  brood  young.  Antenna 
1,  ultimate  segment  relatively  long  and  slender,  length  exceed¬ 
ing  the  penultimate  segment,  deeply  pigmented  distally. 
Antenna  2,  flagellum  5-6  segmented,  length  less  than  the  last 
two  peduncular  segments.  Peraeopods  2  and  3  less  robust, 
but  more  heavily  furnished  anteriorly  with  tufts  oi  feathery 
setae,  in  the  female  than  in  the  male.  “Eyes”  in  both  sexes 
consist  of  a  pair  of  rounded  un pigmented  protuberances  on 
the  dorsal  surface  of  the  head  at  the  base  of  the  posterior  lobes. 

Bowman  (1955)  has  figured  the  head,  dorsal  view,  of  a  male 
specimen  from  Cohasset,  Mass.,  that  in  the  characters  outlined 
above,  resembles  the  mature  females  of  the  present  material. 
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4.  Idothea  baltica  (Pallas)  1772.  W2b  -  10  d'd',  1$  ovig., 
3  imm. 

W5b-17  imm. 

5.  Idothea  phosphorea  (Harger)  1873.  W2b  -  4  imm. 

6.  Asellus  communis  Say  1818.  W2a  -  9  imm. 

Remarks:  This  material,  kindly  examined  by  Dr.  J.  G. 
Mackin,  is  clearly  distinct  from  the  unnamed  species 
erroneously  described  as  A.  communis  by  Racovitza  (1920). 

7.  Jaera  marina  (Fabr.)  1780.  W2a  -  1  imm.;  W5a  - 
1^,2$$. 

8.  Trachaeoniscus  rathkei  (Brandt)  1833.  W5a  -  1  imm. 
iii  AMPHIPODA. 

9.  Tmetonyx  nobilis  (Stimpson)  1853.  W5b  -  17  adult  males. 

10.  Amphiporeia  virginiana  Shoemaker  (1933). 

Material:  W5a  -  4  d\  100  $  9  (mostly  ovig.); 

W5b  -  1  d\  32  $  9  (mostly  ovig.) 

Description  of  Male: 

Generally  similar  to  female  but  much  smaller  in 
size  (see  Fig.  2).  Length  -  c?  4-4.5.;  9  7-8  mm. 

Eye  somewhat  variable  in  shape  and  position,  usually 
oval,  narrowing  anteroventrally,  black,  relatively  larger 
than  in  female. 

Antenna  1,  flagellum  of  six  segments,  the  first  three  bear¬ 
ing  platelike  calceoli  on  inner  distal  margin;  accessory 
flagellum  longer  than  the  first  segment  of  the  primary 
flagellum,  2-jointed,  the  second  joint  small  and  narrow. 

Antenna  2,  flagellum  of  7-8  segments,  the  first  five  or  six 
bearing  prominent  calceoli;  the  posterior  distal  angles 
bearing  long  heavy  setae  which  are  dis tally  pectinate 
(as  in  female). 

Mouthparts  as  in  female,  but  generally  less  setose. 

Gnathopods  1  and  2  more  or  less  similar,  Gn2  somewhat 
longer  than  Gni;  segment  6  ovate,  more  powerfully 
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developed  than  in  female,  palm  very  oblique,  concave, 
and  furnished  with  three  or  four  rows  of  blunt,  peg-like 
spines;  dactyl  smooth,  curved,  nearly  approximating 
palm  when  closed,  the  tip  not  reaching  the  hind-most 
spines.  Uropod  3  as  in  female  but  proportionately  longer, 
the  second  segment  of  the  outer  ramus  being  10-20% 
longer  than  the  peduncle. 

Telson,  length/width  ratio  less  than  in  female. 

Remarks:  Shoemaker  (1933)  did  not  find  males  in  large 
numbers  of  specimens  taken  at  Virginia  Beach  on  July  17, 
1916.  Only  five  males  were  found  in  the  present  material 
of  137  specimens.  The  scarcity  of  males  in  collections 
may  be  partly  attributable  to  their  small  size  (fewer 
tend  to  be  picked  out  in  a  net  sample)  and  perhaps  also  to 
a  limited  seasonal  distribution. 

11.  Sympleustes  glaber  (Boeck)  1861.  W2b  -  1  imm. 

12.  Calliopius  laeviusculus  (Kroyer)  1838. 

Material:  W2b  -  83  specimens  (inch  males  and  ovig. 

females). 

W5a  -  6  specimens  (incl.  one  ovig.  female). 
W5b  -  46  spec,  (males  and  ovigerous  females). 

13.  Gammarellus  angulosus  (Rathke)  1843. 

Material:  W2b  -  8  cf  cf,  7  9  $  (ovig.)  4  imm. 

W5a  - 1  imm. 

W5b  -  12  c?  d\  6  $  $  (ovig.),  7  imm. 

Remarks:  Segerstrale  (personal  commun.)  has  followed 
Stephensen  (1940),  and  others  in  uniting  G.  angulous  and 
G.  homari  under  the  name  G.  homari  Fabr.  The  present 
material  supports  Sars  (1895),  Schellenberg  (1942)  and 
others  in  maintaining  G.  angulosus  as  a  distinct  species. 
The  present  material  compares  closely  with  that  taken 
previously  in  western  Nova  Scotia,  Cape  Breton  Island, 
and  Newfoundland  (Bousfield,  1952,  1956)  but  differs 
in  several  respects  from  specimens  of  the  same  size  taken 
in  the  St.  Lawrence  estuary  (Bousfield,  1955)  (see  Fig.  3 
and  Table  II),  The  latter  material  comprises  immature 
stages  of  G.  homari,  a  large  arctic  and  subarctic  littoral 
species. 

G.  angulosus:  length  of  male  11-13  mm.;  of  female  14-16 
mm.  Body  colouration  of  male  usually  more  mottled 
than  that  of  female. 
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G.  homari :  length  of  male  up  to  20  mm.;  of  female  up  to 
35  mm. 


TABLE  II.  Taxonomic  characters  distinguishing  species  of 
Gammarellus. 


Character 

Species 

Gammarellus  angidosus  (adult) 
(15  mm.) 

Gammarellus  homari 
(15  mm.  imm.) 

Eyes 

Very  large  in  both  male  and  fe¬ 
male,  occupying  more  than  50% 
of  the  head  (lateral  view) ,  nearly 
meeting  dorsally. 

Large,  but  occupying 
less  than  50%  of  head; 
widely  separated  dor- 
sally 

Antenna  1 

Accessory  flagellum,  4-6  segments 

Access,  flag  ,  2-3  seg¬ 
ments 

Antenna  2 

Peduncle,  4th  segment  =3rd  seg¬ 
ment 

Peduncle  4th  shorter 
than  3rd. 

Coxal 

Plate  1 

antero-  ventral  angle  acute 

Antero-ventral  angle 
nearly  a  right-angle 

Per.  3-5 

Relatively  slender,  claws  medium 
strong 

Relatively  short  and 
stout,  claws  large. 

Dorsal 

Dorsum  of  Peraeon  not  distinctly 

Dorsum  of  Peraeon  pro- 

Carination 

carina ted.  Only  Urosome  dor- 
sally  carina  ted 

minently  carinated 
Urosome  1-4  also 
strongly  carinated. 

Gammarellus  homari  is  common  in  Ungava  Bay  (Dunbar* 
1954)  and  extends  southward  along  the  coast  of  Labrador 
at  least  to  Cape  Spear  (St.  John's  Nfld.)  aud  the  St. 
Lawrence  estuary,  and  very  probably  breeds  in  late 
winter  and  early  spring. 

G.  angulosus  occurs  on  the  outer,  high  salinity  coasts  of 
the  New  England  States,  Nova  Scotia,  Newfoundland  and 
Cape  Gaspe,  Quebec  (Brunei,  pers.  commun.)  but  its 
northern  limit  has  not  yet  been  established.  It  breeds 
in  summer. 

14.  Gammarus  duebeni  Lillj.  1851. 

W2a  -  30  cfcf,  30  $  9  (non-ovig.). 

•  W4  -  7  (?(?,  23  $  $  (non-ov ),  1  imm 

Remarks:  Taken  only  in  tidal  pools  (some  fresh  to  the 
taste)  at  or  above  the  HW  line. 
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15.  Gammarus  oceanicus  Segerstrale  1947. 

Material:  W2a  -  10  cf  cf ,  9  $  9 , 30  imm. 

W2b  -  3  cf  cf ,  3  9  9 . 3  imm. 

W5a-  1  cf. 

W5b  -11  cf  cf ,  5  9  9,4  imm. 

Remarks:  Formerly  known  on  the  American  Atlantic 
coast  as  G.  ornatus  M.-E.  and  G.  locusta  L. 

16.  Gammarus  lawrencianus .  Bousfield  1957. 

Material:  W2  -  3  cf  cf,  14  9  9  (ovig.),  5  imm. 

W5b  -  3  cf  cK  7  9  9  (ovig.) 

Remarks:  Mature  specimens  are  separable  from  G. 
annulatus  (Woods  Hole  Region)  mainly  on  the  setation 
of  the  antennae  and  3rd  uropods. 

17.  Marinoqammarus  finmarchicus  Dahl  1938.  W5  -  6  cf  cf, 
14  9  9 , 4  imm. 

Remarks:  The  species  has  previously  been  reported 
from  the  New  England  States  (as  M.  greenfieldi  Shoe¬ 
maker,  1938)  but  the  present  record  is  the  first  from  Cana¬ 
da.  An  immature  male  specimen  from  St.  Andrews, 
N.  B.,  has  also  recently  been  examined. 

18.  Marino  gammarus  stoerensis  Reid  1938.  W2  -  28  imma- 
tures. 

Remarks:  previously  recorded  in  N.  America  only 
from  this  station.  (Bousfield,  1956). 

19.  Crangonyx  occidentalis  Hubricht  and  Harrison  1941. 
Wl  -  5  immatures. 

Remarks:  The  eastern  form  is  variable  but  is  closely 
similar  to  material  taken  in  eastern  Ontario  and  Van¬ 
couver  Island,  the  latter  near  the  type  locality. 

20.  Dexamine  thea  Boeck  1861.  W2b  -  2  9  9  (with  brood 
lamellae). 

21.  HyaJe  nilssoni  (Rathke)  1843.  W2a  -  23  cf  cf,  5  9  9 

(ovig.),  8  imm. 

W4  -21  cfcf,4  9  9  (ovig.). 

W5b  -  6  cf  cf.  19  9,  limm.  cf 

22.  Hyalella  azteca  (Saussure)  1858.  Wl  -  3  cfcf,  9  9  9 

(non-ovig.) 

W2a  -  11  immatures. 

Remarks:  Material  from  station  W2a  occurred  in  a 
pool  at  the  mouth  of  a  small  f.w.  stream,  just  above  the 
H.W.  level;  bottom  of  coarse  sand  and  filamentous  algae. 
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23.  Orchestia  platensis  Kroyer  1844.  W4  -  6  d'd',  6  $  9, 

100  imm. 

W5b  -  1  cf ,  1  9,1  imm. 

24.  Talorchestia  longicorn/'s  (Say)  1818. 

W5a  -  3  d1  d\  2  9  9  2  imm. 

W5b  -  9  immatures. 

25.  Amphithoe  rubricata  (Montagu)  1802. 

W2b  -12  cT  d\  6  9  9,5  imm. 

W5b  -  1  immature. 

26  I schyrocerus  anguipes  Kroyer  1838  W5b-3  c?d\2  9  9 

(ovig.) 

27.  Jassa  falcata  (Montagu)  1808  W2b  -  24  cTcf1,  23  9  9 

(mostly  ovig.),  14  imm. 

W5b  -  14  cfcf,  15  9  9  (mostly 
ovig.). 

28.  Corophium  insidiosum  Crawford  1937.  W4  -  3  d’d7’, 

7  9  9  (3  ovig.). 

29.  Caprella  septentrionalis  Kroyer  1838.  W2b  -  1  immature. 

TABLE  III.  Zoogeographical  Affinities  of  the  Marine  and  Brackish 

Species. 


Arctic- Boreal 

Boreal 

Mediterranean-bor- 
eal  and  cosmopoli¬ 
tan  temperate 

Calliopius  laeviusculus 

*Neomysis  americana 

*Mysis  stenolepis 

Sympleustes  glaber 

Idothea  baltica 

*Chiridotea  caeca 

Gammarus  oceanicus 

*1.  phosphorea 

Trachaeonicus 

rathkei 

Ischyrocerus  anguipes 

Jaera  marina 

*Amphiporeia 

virginiana 

Caprella 

*Tmetonyx  nobilis 

septentrionalis 

Gammarellus 

angulosus 

Orchestia  platensis 

Gammarus  duebeni 

*Talorchestia 

longicornis 

*G.  lawrencianus 

Jassa  falcata 

Marinogammarus 

Corophium  insidio- 

finmarchieus 

finmarchicus 

M.  stoerensis 

sum 

Dexamine  thea 

Hyale  mlssoni 
Amphithoe  rubricata 

*  American  endemic. 
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Discussion:  (See  Table  III). 

Although  the  marine  intertidal  species  in  the  collection 
number  but  twenty-six,  their  zoogeographic  composition  ap¬ 
pears  significant.  Of  these,  13  (50%)  are  boreal,  eight  (31%) 
are  mediterranean-boreal  and  cosmopolitan-temperate,  whereas 
but  5  (19%)  are  arctic-boreal.  The  proposition  of  boreal: 
arctic-boreal  species  is  higher  than  that  of  Cape  Breton  Island 
and  Newfoundland  to  the  northeast,  and  agrees  well  with  the 
cold-temperate  composition  of  the  shore  biota  described  from 
the  outer  coast  of  Nova  Scotia  by  Stephenson  and  Stephenson 
(1954).  The  western  Nova  Scotia  region  in  winter  is  char¬ 
acterized  by  the  absence  of  fast-frozen  shore  ice  and  by  rela¬ 
tively  brief  periods  of  freezing  water  temperatures  (Ice  Atlas 
of  the  Northern  Hemisphere,  1954).  These  conditions  are  re¬ 
flected,  on  one  hand,  by  the  presence  of  the  southward  ranging 
Amphiporeia  virginiana,  Marinogammarus  finmarchicus,  M. 
stoerensis,  and  to  a  lesser  extent  Gammarus  duebeni,  and  Gam - 
marellus  angulosus ,  and  on  the  other  hand  by  the  apparent 
absence  of  arctic  and  subarctic  indicator  species  such  as  Gam- 
marellus  homari ,  Pontoporeia  affinis,  and  Pseudalibrotus  lit- 
toralis. 

Finally,  only  eight  (39%)  of  the  boreal  and  mediterranean- 
boreal  species  are  American-endemic  whereas  the  remainder 
are  amphi-Atlantic.  The  prevalence  of  these  amphi- Atlantic 
forms  on  the  Canadian  Atlantic  coast  has  been  interpreted 
(Bousfield,  1956)  to  signify  a  post-glacial  continuous  distribu¬ 
tion  from  North  America  to  Europe  via  Labrador,  Greenland 
and  Iceland,  and  that  the  marine  climate  in  the  North  Atlantic 
must  have  been  warmer  at  that  time. 
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Figure  1.  Chiridotea  caeca  (Say)  Green  Bay,  Lunenburg  County. 

Head  and  antennae  (a)  male,  13  mm.  (b)  female,  13  mm. 
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Figure  2.  Amphiporeia  virginiana  (Shoemaker).  Hunt’s  Point 
Beach,  Queens  County,  N.  S.  Male  (a)  entire  animal, 
(b)  head  region,  (e)  antenna  1  (d)  antenna  2.  Female 
(i)  head  region. 


mmi 
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MALACOSTEACAN  CEUSTACEANS 


Figure  3.  Gammarellus  angulosus  (Rathke),  Green  Bay,  Lunenburg 
County,  N.  S.  Female,  15  mm.  (a)  entire  animal, 
(b)  head  (dorsal  view),  (c)  gnathopod,  (d)  gnathopod  2, 
(e)  uropod  3,  (f)  telson.  Male  14  mm.  (g)  head  region, 
(h)  head  (dorsal  view)  (i)  gnathopod  1  (j)  gnathopod  2, 
(k)  peraeopod  5,  (1)  uropod  3,  (m)  telson. 

Gammarellus  homari  (Fabr.),  Cape  Gaspe,  Quebec, 
immature  female  (n)  entire  animal,  (o)  head  (dorsal 
view). 


93RD  ANNUAL  MEETING. 
PRESIDENTIAL  ADDRESS 

W.  J.  CHUTE 

October  18,  1954 

The  Nova  Scotian  Institute  of  Science  commences  this 
evening  its  ninety-third  session.  I  can  report  that  the  nona¬ 
genarian  has  lost  none  of  its  youthful  vitality. 

In  keeping  with  custom  I  must  introduce  a  note  of  sadness 
as  I  recall  the  deaths  of  two  of  our  members. 

Dr.  A.  C.  Fales  of  Wolfville,  N.  S.  died  in  November,  1953. 
He  had  been  an  associate  member  of  the  Institute  since  1936. 
His  early  education  was  obtained  in  Nova  Scotia  and  was  follow¬ 
ed  by  the  M.D.  from  Harvard  University.  He  practiced 
medicine  in  Nova  Scotia  and  the  United  States  for  nearly  a 
half  century.  Throughout  his  lifetime  he  was  interested  in  the 
welfare  and  scientific  advancement  of  his  native  province. 

In  January,  1954  the  Institute  suffered  a  severe  loss 
through  the  death  of  Dr.  C.  C.  Coffin,  Head  of  the  Department 
of  Chemistry  at  Dalhousie  University.  Dr.  Coffin  had  taken 
an  active  part  in  the  affairs  of  this  society.  He  had  held  several 
offices  including  that  of  President  during  the  term  1946-48. 
He  had  presented  a  large  part  of  his  many  contributions  to 
science  in  papers  and  demonstrations  before  the  Institute. 

For  the  first  time  in  several  years  it  is  necessary  to  report  a 
slight  decline  in  membership.  Although  we  have  added  nine 
ordinary  members  and  five  student  members  in  the  past  year, 
our  losses  through  death,  resignation  and  non-payment  of 
dues  numbers  eighteen.  Our  total  membership,  subject  to 
some  slight  uncertainty  about  the  number  of  members  in  the 
Valley  branch,  stands  at  285.  A  point  in  connection  with  these 
statistics  deserves  the  attention  of  the  membership.  The 
fourteen  new  members  do  not  include  all  those  who  were 
nominated  for  membership  and  accepted  by  Council.  It 
is  hoped  that  in  the  future  all  nominees  will  be  introduced  to  the 
Treasurer.  Those  who  have  been  accepted  for  membership 
but  who  have  failed  to  pay  dues  are  not  included  in  the  member¬ 
ship  list. 

The  activities  of  the  past  year  included  the  annual  business 
meeting,  seven  ordinary  meetings  and  three  extraordinary 
meetings.  The  Council  was  convened  on  ten  occasions.  A 
total  of  twenty-one  papers  were  presented  at  the  ordinary  meet- 


40 


PRESIDENTIAL  ADDRESS 


ings.  These  papers  dealt  with  many  aspects  of  science  and 
might  be  classified  as  follows: 

Bacteriology  2 

Biochemistry  1 

Biology  and  Botany  3 

Chemistry  3 

Mathematics  1 

Medicine  and  Medical  Science  3 
Meteorology  1 

Nutrition  1 

Physics  3 

Physiology  3. 

No  difficulty  was  experienced  in  obtaining  papers  for  the  seven 
meetings.  Since  many  of  the  papers  were  offered  early  in  the 
season  attention  could  be  paid  to  programme  selection.  The 
average  attendance  at  ordinary  meetings  was  44. 

The  Valley  branch  of  the  Institute  has  also  seen  an  active 
year.  Six  meetings  were  held  and  seven  papers  presented. 
The  papers,  classified  by  subject,  were:  Agriculture  2,  Botany 
3,  and  Geology  2. 

In  the  past  few  days  you  will  have  received  Volume  23, 
part  3,  of  the  Proceedings.  The  major  content  consists  of  the 
214  page  paper  on  “The  Lepidoptera  of  Nova  Scotia”  by  D.C. 
Ferguson.  I  believe  we  can  take  pride  in  having  brought  to 
publication  this  paper  which,  like  the  “Flora”  and  others  in  the 
past,  makes  an  important  contribution  to  a  knowledge  of 
natural  science  in  the  Maritime  provinces.  I  believe,  further, 
we  must  continue  the  policy  of  publishing  such  contributions 
when  they  become  available.  However,  the  costs  of  publi¬ 
cation  have  increased  greatly  and  issues  of  the  Proceedings 
such  as  this  will  make  heavy  demands  upon  our  reserve  funds, 
despite  the  assistance  we  may  receive  from  the  sale  of  reprints. 
I  would  suggest  that  this  meeting,  and  the  Council  which  will  be 
elected  this  evening,  would  be  well  advised  to  consider  the  fin¬ 
ances  of  the  Institute,  as  they  will  affect  the  future  policy  on 
publication. 

In  conclusion  I  offer  my  appreciation  of  the  opportunity 
given  me  to  serve  the  Institute  during  the  past  two  years.  I 
commend  to  your  recognition  the  officers  and  members  of 
Council,  who  through  regular  attendance  at  Council  meetings, 
and  diligent  effort,  have  kept  the  Institute  in  the  path  of  pro¬ 
gress. 


REMARKS  ON  THE  DEATH  OF  DR.  C.C.  COFFIN. 


by  F.  R.  Hayes. 


Tonight  we  mourn  the  loss  of  our  friend  Professor  Carl 
Cowan  Coffin,  F.R.S.C.,  Head  of  the  Department  of  Chemistry 
in  Dalhousie  University.  He  was  a  former  President  of  the 
Institute  of  Science  and  contributed  many  papers  to  our 
meetings. 

His  main  fields  of  work,  perhaps,  were  in  the  development 
and  application  of  his  new  type  of  calorimeter,  and  in  surface 
phenomena  which  he  latterly  studied  with  radioactive  tracers. 
His  interests  as  a  teacher  are  reflected  in  a  paper  on  a  method 
of  presenting  the  thermodynamic  functions  to  students.  In  the 
thirties,  when  research  funds  were  difficult  to  come  by,  there 
was  a  demonstration  of  plantinized  glass  as  a  substitute  for 
massive  platinum. 

Dr.  Coffin  combined  a  mastery  of  laboratory  skills  with  an 
imaginative  quality  which  lead  to  the  design  of  fundamental 
and  beautiful  experiments.  With  his  great  gifts  he  possessed 
true  intellectual  humility.  He  was  kindly  and  unassuming 
and  beloved  by  his  friends.  His  personal  and  scientific  quali¬ 
ties  combined  to  yield  him  a  scholar’s  reward  in  the  form  of  a 
succession  of  excellent  students.  These  students  provide  his 
memorial  as  they  continue  his  work  in  the  great  laboratories 
of  the  world,  adding  lustre  to  their  own  names,  and  to  his. 
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Session  of  1954-55. 

(Meetings  were  held  in  the  Medical  Sciences  Building, 
Dalhousie  University,  Halifax,  N.  S.). 

93rd  Annual  Business  Meeting,  October  18,  1954.  (Continued 
on  November  8,  1954). 

The  meeting  was  presided  over  by  the  President,  Dr.  W. 
J.  Chute.  Twenty- two  members  were  present. 

The  President  addressed  the  Institute.  The  address 
appears  on  page  39  of  the  Proceedings. 

Reports  of  Officers  were  presented  and  are  summarized 
as  follows: 


Treasurer's  Report : 

Receipts .  $  945.67 

Expenditures .  1,334.95 

Total  Assets,  current  account .  393.82 

Total  Assets,  permanent  fund .  4,000 . 00 


Corresponding  Secretary's  Report :  Business  of  the  corres¬ 
ponding  secretary  during  the  last  year,  was  as  usual.  Thirty 
seven  single  issues  of  the  Proceedings  were  sold  as  a  result  of 
requests.  The  most  sought  after  papers  were:  The  Marine 
Fishes  of  Nova  Scotia,  The  Fresh  Water  Fishes  of  Nova 
Scotia,  The  Flora  of  Nova  Scotia  and  the  Bird  Life  of  the  Grand 
Manan  Archipelago.  In  addition,  one  complete  set  of  the 
Proceedings  was  sold  and  two  subscriptions  for  1954  and  fol¬ 
lowing  issues  were  taken. 

Nine  new  exchanges  were  started  and  two  existing  exchan¬ 
ges  were  discontinued  (The  Royal  Society,  and  the  Royal 
Society  of  New  South  Wales)  upon  their  request. 

During  the  year  a  list  of  publications  received  on  exchange 
was  prepared  by  Miss  E.  Campbell  and  Mrs.  H.  S.  Heaps  of 
the  Nova  Scotia  Research  Foundation.  This  list,  which  has 
become  a  twelve  page  catalogue,  contains  the  names  of  407 
different  publications  which  are  available  in  the  library  of  the 
N.  S.  Research  Foundation. 

A  revision  of  our  exchange  mailing  list  has  been  started 
and  will  probably  be  completed  in  1955. 
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In  the  course  of  the  year,  copies  of  Vol.  XXIII  parts  2  and 
3  were  forwarded  to  all  members  and  all  exchange  addresses. 

Editor's  Report :  Part  2  of  Volume  XXIII  was  issued  in 
February  1954.  Part  3  of  Volume  XXIII  was  issued  in  Octo¬ 
ber  1954.  At  the  moment  there  is  not  sufficient  material 
on  hand  to  warrant  publication  of  Part  4  of  Vol.  XXIII. 

Officers  elected  for  the  year  1954-55  were 

President . Dr.  H.  D.  Smith 

First  Vice-President . Dr.  J.  G.  Aldous 

Second  Vice-President . Dr.  J.  E.  Keyston 

Treasurer . Dr.  J.  R.  Dingle 

Corresponding  Secretary. . .  .Dr.  P.  L.  Hoogland 

Recording  Secretary . Dr.  A.  D.  MacDonald 

Editor . Dr.  H.  R.  Chipman 

Librarian . Dr.  L.  B.  MacPherson 

Council . Dr.  A.  I.  Goring, 

Mr.  H.  S.  Heaps,  Mr.  R.  A.  Hornstein, 

Dr.  J.  G.  Kaplan,  and  Dr.  R.  W.  Reed. 

Auditors . Dr.  H.  L.  Bronson 

Dr.  E.  G.  Young 

The  Annual  Report  of  the  Valley  Chapter  of  the  Institute 
was  read.  This  report  appears  on  page  00  of  the  Proceedings. 
ls£  Ordinary  Meeting ,  November  8,  1954. 

The  following  new  members  were  announced  (elected  by 
Council,  October  18,  1954);  Ordinary:  Sister  Mary  Evelyn, 
Sister  Mary  Lua,  A.  M.  Marko,  K.  E.  von  Maltzahn;  Student: 
Mary  E.  Chipman,  Jean  A.  Knowles,  J.  E.  Phillips,  K.  R.  Rozee. 

Papers:  1.  “On  the  Ecologic  Significance  of  Frozen 
Ground”,  by  D.  A.  Livingstone;  2.  “The  Influence  of  pH 
upon  the  Toxicity  of  Fluoroacetic  Acid”,  by  K.  R.  Rozee  and 
J.  G.  Aldous. 

2nd  Ordinary  Meeting ,  December  13,  1954. 

The  following  new  members  were  announced  (elected  by 
Council,  December  13,  1954);  Ordinary:  R.  F.  Brown,  0. 
Cochkanoff,  G.  Drew,  B.  L.  Fanning,  A.  S.  G.  Grant,  J.  Langis, 
J.  G.  MacArthur,  D.  M.  MacDonald,  S.  J.  Mazur,  A.  Moham¬ 
med,  P.  H.  Odense,  F.  A.  Payne,  C.  L.  Piggott,  G.  R.  Slemon, 
D.  G.  Smith;  Student:  D.  H.  McCurdy,  Evelyn  Bennett, 
Sheila  Maclnnes. 
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Papers:  1.  “The  Plasma  Proteins  of  the  Dog  in  Vitamin 
B6  Deficiency”,  by  W.  W.  Hawkins  and  E.  G.  Young; 

2.  “The  Action  of  Homologous  Series  of  Aliphatic  Compounds 
on  the  Intracellular  Catalase  of  Yeast”,  by  J.  G.  Kaplan; 

3.  “Design  for  a  Shear  Deformator”,  by  S.  J.  Mazur. 

3rd  Ordinary  Meeting ,  January  10,  1955. 

The  following  new  members  were  announced  (elected  by 
Council,  January  10, 1955)  •  Student:  Shirley  Velcoff,  J.  B.  Yeo. 

Papers:  1.  “Equivalent  Electric  Circuits  for  Electro¬ 
magnetic  Machines”,  by  G.  R.  Slemon;  2.  “The  Metabolism 
of  2,2’  Dihydroxydiethyl  Sulphide  and  of  2,2’  Diehl orodiethyl 
Sulphide  in  the  Rat”,  by  J.  A.  McCarter;  3.  “Enzymic 
Identification  of  Agar  and  Carrageenin  in  Marine  Algae”, 
by  W.  Yaphe  and  B.  Baxter. 

4 th  Ordinary  Meeting ,  February  14, 1955. 

The  following  new  member  was  announced  (elected  by 
Council,  February  14,  1955)-  Ordinary:  E.  B.  Vaisey. 

Papers:  1.  “A  Pollen  Chronology  for  the  Central  Brooks 
Range,  Alaska”,  by  D.  A.  Livingstone*  2.  “The  Stark  Effect 
in  Silver”,  by  C.  L.  Piggott*  3.  “Variation  of  Viscosity  with 
Rate  of  Shear  for  a  Poly  electrolyte  of  High  Molecular  Weight”, 
by  C.  R.  Masson  and  D.  A.  I.  Goring. 

5th  Ordinary  Meeting ,  March  14,  1955. 

The  following  new  members  were  announced  (elected  by 
Council,  March  14,  1955)*  Ordinary:  R.  S.  Keir,  E.  M.  Poul- 
son. 


Papers:  1.  “3,6-Anhydro-D-Galactose  as  a  Constituent 
of  Carrageenin”,  by  A.  N.  O’Neill;  2.  “Flower  Development 
in  the  Lowbusb  Blueberry”  by  H.  P.  Bell  and  Jane  Burchill; 
3.  “Vapour-Liquid  Chromatography  of  Carbonyl  Com¬ 
pounds”,  by  W.  D.  Jamieson*  4.  “Fractionation  of  Cod 
Muscle  Albumins  by  Precipitation  with  Zinc  Ion.  I.  Adenosine- 
triphosphate-Creatine  Transphosphorylase”,  by  J.  R.  Dingle 
and  J.  M.  Neelin. 
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6 th  Ordinary  Meeting ,  April  11,  1955. 

Papers:  1.  “Stresses  in  an  Elastic  Foundation  under  a 
Loaded  Plate”,  by  J.  E.  Campbell’  2.  “The  Determination  of 
Morphine  in  Blood  and  Tissues”,  by  D.  P.  MacLeod  and  J.  C. 
Szerb*  3.  “The  Trout  Population  of  a  Nova  Scotia  Lake  as 
Affected  by  Habitable  Water,  Poisoning  of  the  Shallows  and 
Stocking”,  by  F.  R.  Hayes  and  D.  A.  Livingstone;  4.  “A  Com¬ 
parison  of  the  Properties  of  Various  Preparations  of  Sodium 
Alginate”,  by  D.  L.  Vincent,  D.  A.  I.  Goring,  and  E.  G.  Young. 

7th  Ordinary  Meeting ,  May  9, 1955. 

Papers:  “Velocity  of  Sound  in  Acetic  Acid”,  by  A.  D.  B. 
Woods;  2.  “A  Simple  Derivation  of  the  Meson  Field  Equa¬ 
tions”,  by  W.  J.  Archibald;  3.  “The  Combined  Amino  Acids 
in  Several  Species  of  Marine  Algae”,  by  D.  G.  Smith  and  E.  G. 
Young;  4. “Model  Interfacia]  Systems  in  the  Study  of  Inter¬ 
cellular  Catalase”,  by  J.  G.  Kaplan,  M.  J.  Fraser,  and  C.  E. 
Harricharan. 

Ectraordinary  Meeting ,  May  13,  1955. 

Professor  S.  C.  Brown  of  Massachusetts  Institute  of 
Technology  spoke  on  ’‘Count  Rumford,  His  Life  and  Work”. 
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VALLEY  CHAPTER 


During  the  year  1954-55,  the  Valley  Chapter  of  the  Insti¬ 
tute  of  Science  held  five  meetings,  at  which  seven  papers  were 
presented  to  the  group.  The  annual  business  meeting  was 
held  on  November  1st,  1954,  at  which  officers  for  the  following 
year  were  elected  as  follows : 

President:  Prof.  M.  F.  Bancroft 
Vice-Pres.:  Dr.  C.  J.  Bishop 
Secretary:  Miss  L.  J.  McGowan 
Treasurer:  Harold  T.  Stultz 
Council  Member:  Dr.  D.  J.  McCallion 

The  Chapter  had  twenty  two  ordinary  members,  with 
Charles  Fox,  Harold  B.  Specht,  Donald  MacKay  and  N.  A. 
Patterson  as  new  members. 

The  programs  for  the  meetings  were  as  follows: 

November  1st:  Annual  business  meeting. 

D.  J.  McCallion:  “Report  on  the  Hub- 
brecht  Laboratories/’ 


December  6th:  H.  L.  Cameron:  “Applications  of  Aerial 

Photography  to  Historical  Research’4’. 

February  7th:  Repeat  of  H.  L.  Cameron’s  paper. 

I.  V.  Hall  “Effects  of  Shade  on  Blue¬ 
berry  Growth’’. 

March  7th:  A.  D.  Pickett  “Some  Ideas,  Partially 

Unorthodox,  Regarding  Insects”. 

M.  F.  Bancroft  “Occurrences  of  Uran¬ 
ium”. 


April  7th:  D.  C  MacKay  “Soil  Maps”. 

R.  F.  Bishop  “Soil  Analysis,  Its  Values 
and  Limitations”. 


The  annual  business  meeting  of  the  Chapter  was  held  on 
November  7th,  1955,  in  the  Biology  Building  of  Acadia  Uni¬ 
versity,  with  President  M.  F.  Bancroft  in  the  chair.  Professor 
Bancroft  welcomed  the  members  and  spoke  briefly  on  the  acti¬ 
vities  of  the  Chapter  for  the  past  year.  He  referred  to  Dr. 
Hockey’s  Presidential  address  at  the  previous  annual  meeting, 
and  noted  that  some  of  the  recommendations  made  at  that  time 
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had  been  carried  out,  for  instance  the  presentation  of  papers 
of  a  review  nature. 


The  President  then  called  for  reports  from  the  Secretary, 
Miss  L.  J.  McGowan,  and  the  Treasurer,  Mr.  H.  T.  Stultz. 
These  reports  were  accepted  by  the  members  present. 

The  President  asked  Dr.  E.  C.  Smith,  Mr.  Raymond 
Magarvey,  and  Mr.  H.  T.  Stultz  to  act  as  a  nominating  com¬ 
mittee,  and  they  presented  the  following  slate  of  officers: 


President:  Dr.  C.  J.  Bishop 

Vice  Pres.:  Prof.  H.  L.  Cameron 

Secretary:  Miss  L.  J.  McGowan 

Treasurer:  Mr.  H.  T.  Stultz 

Council  Member:  Mr.  A.  D.  Pickett 


Miss  McGowan  declined  the  nomination  for  secretary,  and  Dr. 
I.  V.  Hall  was  nominated  for  the  office.  The  Chapter  then 
accepted  this  revised  slate  of  officers  for  the  coming  year. 

Since  the  new  President,  Dr.  Bishop,  was  not  present, 
Professor  Bancroft  then  introduced  the  speaker  of  the  evening, 
Prof.  H.  L.  Cameron,  who  presented  a  paper  on  “Sable  Island”. 
The  topography  of  the  Island  was  well  illustrated  with  colored 
slides,  and  an  interesting  discussion  followed  the  body  of  the 
paper. 

The  meeting  was  then  adjourned. 


ABSTRACTS 


(Papers  read  before  the  Institute  but  not  published  in  the  Proceedings.) 

On  the  Ecologic  Significance  of  Frozen  Ground.  D.  A.  Living¬ 
stone.  (Read  November  8th,  1954.)  During  field  work  on  the  Arctic 
Coastal  Plain  of  Alaska  observations  were  made  on  the  role  of  ground 
frost  in  the  lives  of  the  plants  and  animals,  including  man.  This  region 
has  a  thick  unconsolidated  mantle  of  Pleistocene  sediment,  and  the  inter¬ 
actions  of  plants,  animals  and  the  inorganic  substrate  produce  a  tangle 
of  circular  causality  which  often  defies  analysis.  A  few  of  the  simpler 
phenomena,  such  as  the  vegetation-polygonal  ground- thaw  lake  system, 
are  illustrated  by  color  slides  and  explained  as  far  as  possible  in  simple 
physical  terms. 

The  Influence  of  pH  upon  the  Toxicity  of  Fluoroacetic  Acid. 
K.  R.  Rozee  and  J.  G.  Aldous.  (Read  November  8th,  1954).  When  a 
resting  suspension  of  yeast  cells  is  exposed  to  a  given  concentration  of 
fluoroacetic  acid  the  resulting  inhibition  of  oxygen  consumption  depends 
upon  the  pH  of  the  medium.  This  relationship  is  observed  over  a  range 
in  pH  which  marks  the  limits  of  the  dissociation  of  fluoroacetic  acid 
(pH  2. 0-4.0).  Thus  the  inhibitory  action  appears  to  be  directly  rented 
to  the  concentration  of  undissociated  fluoroacetic  acid  in  the  cell’s  en¬ 
vironment. 

This  inhibition  of  cellular  function  is  also  characterized  by  being 
reversible,  the  degree  of  reversibility  being  dependent  upon  the  pH  of 
the  fluid  with  which  the  cells  are  washed.  As  long  as  the  pH  of  the  wash¬ 
ing  fluid  is  more  alkaline  than  that  in  which  the  cells  were  originally 
exposed  to  the  fluoroacetic  acid  there  will  be  some  recovery  of  cellular 
function.  Complete  recovery  is  always  obtained  if  the  pH  of  the  washing 
fluid  is  greater  than  5.0. 

These  results  suggest  that  the  inhibition  of  oxygen  consumption 
is  due  to  an  interaction  between  the  cell  and  the  molecular  species  of  the 
poison.  The  union  so  formed  may  be  broken  by  merely  causing  these 
molecules  to  dissociate. 

The  Plasma  Proteins  of  the  Dog  in  Vitamin  B6  Deficiency. 
W.  W.  Hawkins  and  E.  Gordon  Young.  (Read  December  13th,  1954). 
Young  dogs  which  were  deprived  of  vitamin  B6  developed  anaemia. 
Others  on  the  same  regimen  with  desoxypyridoxin  added  developed 
marked  lymphocytopenia.  Electrophoresis  indicated  no  changes  in  the 
level  or  distribution  of  the  plasma  proteins. 

These  results  add  to  the  existing  evidence  that  in  vitamin  B6  in¬ 
sufficiency  protein  synthesis  in  general  is  not  impaired,  and  that  the  effect 
upon  the  haemoglobin  is  a  specific  one.  They  also  suggest  that  a  possible 
relationship  between  lymphocytes  and  plasma  globulins  is  not  quanti¬ 
tatively  important. 

The  Action  of  Homologous  Series  of  Aliphatic  Compounds  on 
the  Intracellular  Catalase  of  Yeast.  J.  Gordin  Kaplan.  (Read 
December  13t.h,  1954.)  At  a  previous  meeting  of  this  Institute,  the  hypo- 
Ihesis  was  advanced  that  the  enzyme  catalase  existed  within  the  living 
cell  adsorbed  at  an  interface  of  unknown  nature:  enzyme  alteration 
consisted  in  the  desorption  of  the  enzyme  into  its  soluble,  highly  specific 
state,  causing  the  great  increase  in  activity,  first  noted  by  von  Euler. 
This  hypothesis  led  to  the  prediction  that  the  ability  of  surface-active 
agents  to  cause  enzyme  alteration  should  be  correlated  with  their  ability 
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to  reduce  the  energy  at  some  model  interface,  such  as  the  air  /water. 
The  prediction  was  confronted  with  the  expert  witness  of  experiment  by 
comparing  the  bio’ogical  (alterating)  and  surface  activities  of  straight 
chain  alcohols,  aldehydes  and  ketones.  It  was  found  that,  within  or 
among  these  homologous  series,  concentrations  which  were  equiactive 
with  respect  to  yeast  cata’ase,  were  equicapi  lary  with  respect  to  our 
model  interface.  The  prediction  has  thus  been  confirmed,  and  these 
results  are  taken  as  evidence  in  favour  of  the  interfacial  hypothesis. 

Design  for  a  Shear  Deformator.  S.  J.  Mazur.  (Read  Decem¬ 
ber  13th,  1954.) 

Equivalent  Electric  Circuits  for  Electromagnetic  Machines 
Gordon  R.  Slemon.  (Read  January  10th,  1955.)  Design  and  operation 
problems  in  several  fields  of  engineering  such  as  power  transmission, 
vibration  analysis  and  accoustical  systems  have  for  many  years  been 
studied  with  the  aid  of  model  electric  networks  generally  called  network 
analysers.  Application  of  such  analysers  in  the  design  of  transformers 
and  rotating  machines  has  however  been  hampered  by  the  lack  of  a  general 
method  by  which  adequate  equivalent  electric  networks  could  be  develop¬ 
ed  for  magnetic  systems. 

The  approach  described  in  this  paper  is  based  on  the  mathematical 
concepts  of  matrices  and  also  includes  within  its  development  the  in- 
trinsica’ly  nonlinear  nature  of  the  iron  used  in  e’ectromagnetic  apparatus. 
In  essence,  the  method  consists  of  first  reducing  the  magnetic  field  of  the 
machine  to  a  circuit  of  lumped  magnetic  elements.  All  simplifying 
assumptions  are  introduced  at  this  stage.  This  magnetic  circuit  may  be 
represented  by  a  set  of  mesh-flux  equations.  By  a  simp’e  group  of 
matrix  operations  it  is  shown  that  the  e'ectric  circuit  which  is  equiva’ent 
to  the  magnetic  circuit  is  described  by  a  similar  set  of  nodal-voltage 
equations. 

The  form  of  the  equiva’ent  e’ectric  circuit  is  therefore  the  dual  of 
that  of  the  magnetic  circuit  and  may  usually  be  found  without  mathe¬ 
matics  by  topological  methods.  The  inductances  in  the  e’ectric  circuit 
are  related  to  their  corresponding  reluctances  in  the  magnetic  circuit  by 

[L]=N2/fS] 

where  [El  are  the  inductances,  [SI  are  the  magnetic  reluctances  and  N  is 
the  number  of  turns  in  the  electric  to  magnetic  circuit  linkage.  This 
direct  correspondence  of  elements  allows  all  non-linear  effects  to  be  pre¬ 
served  and  studied  in  the  electric  circuit  form.  At  the  expense  of  added 
comp’exity  the  circuit  can  be  made  as  accurate  as  the  situation  requires 
by  appropriate  subdivision  of  the  magnetic  field  into  magnetic  circuit 
elements. 

The  method  may  be  applied  to  rotating  as  well  as  stationary  magnetic 
systems  by  the  use  of  certain  ideal  transformers  with  unequal  voltage  and 
current  ratios.  Examples  described  include  polyphase  synchronous, 
induction  and  commutator  machines  and  several  types  of  single-phase 
motor. 

The  Metabolism  of  2,  2’dihydroxydiethyl  sulphide  and  of 
2,  2’dichlorodiethyl  sulphide  in  the  Rat.  J.  A.  McCarter.  (Read 
January  10th,  1955.)  The  parenteral  administration  of  2,  2’-dihydroxy- 
diethyl  sulphide  to  the  rat  was  followed  by  the  excretion  in  the  urine  of 
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labelled  derivatives  of  the  substance.  Hydroxyethylthioglycolic  acid 
and  thiodiglycolic  acid  were  identified  among  these  derivatives  and  ac¬ 
counted  for  nearly  all  of  the  labelled  sulphur  of  the  urine. 

The  app’ication  of  2,  2’-dichlorodiethyl  su’phide  to  the  skin  of  the 
back  of  the  rat  was  also  followed  by  the  excretion  in  the  urine  of  labelled 
derivatives  of  the  substance.  Hydroxyethylthioglycolic  acid  was  the 
only  substance  identified  and  it  accounted  for  only  a  small  part  of  the 
labe’led  sulphur  of  the  urine. 

With  the  exception  of  hydroxyethylthiog]ycolic  acid  it  is  unlkely 
that  the  excreted  substances  derived  from  2,  2’-dichlorodiethyl  su’phide 
are  produced  by  a  pathway  involving  2,  2’-dihydroxydiethyl  sulphide. 

Enzymic  Identification  of  Agar  and  Carageenin  in  Marine 
Algae.  W.  Yaphe  and  Beverley  Baxter.  (Read  January  10th, 
1955.)  The  Algal  polysaccharides  agar  and  carrageenin  were  hydrolysed 
by  specific  enzymes  isolated  from  marine  bacteria.  The  enzymes  were 
used  to  identify  the  polysaccharides  extracted  from  a  number  of  red  algae. 
Agar  was  demonstrated  in  Gelidium  cartilagineum  (Difco  agar),  Ptero- 
cladia  sp.  (Davis,  New  Zealand  agar),  Gracilaria  confervoides,  Ahnfeldtia 
plicata ,  Agardhiella  tenera.  Carrageenin  was  present  in  Chondrus  crispus, 
Furcellaria  fastigiata ,  Gigartina  acicularis,  Iridophycus  and  Hypnea 
musciformis. 

The  Stark  Effect  in  Silver.  C.  L.  Piggott.  (Read  February 
14th,  1955.)  The  stark  effect  for  the  52DJ  leve’s  of  silver,  along  with 
the  neighboring  42F  and  72P  terms,  has  been  investigated  experimentally 
and  the  complete  line  patterns  observed.  The  theoretical  displacements 
of  the  levels  have  been  ca’cu’ated  using  hydrogenic  matrix  components 
of  the  dipole  moment  and  are  in  excelent  agreement  with  the  experimental 
results.  Theoretical  intensities  as  calculated  are  also  in  good  qualitative 
agreement  with  experiment. 

A  Pollen  Chronology  for  the  Central  Brooks  Range,  Alaska. 
D.  A.  Livingstone.  (Read  February  14th,  1955.)  A  three-zone  pollen 
chronology  has  been  estab’ished  for  an  area  in  northern  Alaska.  This  is 
the  first  such  chronology  for  the  mainland  of  arctic  America,  and  it  indi¬ 
cates  that  the  vegetational  changes  of  the  arctic  equivalent  of  post- 
Mankato  time  have  been  much  less  severe  than  those  of  temperate  lati¬ 
tudes.  An  attempt  is  made  to  correlate  the  pollen  chronology  with  the 
provisional  drift  stratigraphy  for  Alaska. 

Variation  of  Viscosity  with  Rate  of  Shear  for  a  Polyelectro- 
lyte  of  High  Molecular  Weight.  C.  R.  Masson  and  D.  A.  I. 
Goring.  (Read  February  14th,  1955.)  The  viscosity  of  acqueous 
solutions  of  high  modular  weight  carrageenin  was  markedly  shear- 
dependent.  The  shear-dependence  increased  with  decrease  in  the  con¬ 
centration  of  added  e'ectrolytes.  Because  of  curvature,  extrapolation  of 
[77]  to  zero  rate  of  shear  was  not  possible.  The  Huggin’s  interaction 
coefficient,  k’,  increased  with  decrease  in  rate  of  shear;  k’  also  increased 
with  increase  in  concentration  of  added  e’ectrolyte.  In  water,  maxima 
of  y  sp  /e  were  observed  at  concentrations  of  carrageenin  equivalent  to  the 
ionic  impurities  in  the  disti’led  water  used.  At  higher  concentrations 
the  data  fitted  the  Fuoss  equation  at  rates  of  shear  of  200  and  100  sec.-1 
but  not  below  100  sec.-1  The  constants  A  and  D  both  increased  with 
decrease  in  rate  of  shear. 
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Flower  Development  on  the  Lowbush  Blueberry.  Hugh  P. 
Bell  and  Jane  Burchell.  (Read  March  14th,  1955.)  In  the  lowbush 
blueberry  floret  primordia  appear  during  June.  Floral  parts  appear  in 
acropetal  succession  during  July.  Ontogenetically  the  carpels  are  at 
first  appendicu’ar  and  later  receptacular.  The  epigynous  floret,  in 
miniature,  is  formed  by  the  first  of  August.  During  this  month  some  re¬ 
productive  tissue  is  differentiated  in  both  ovary  and  stamens.  The 
characteristic  resting  stage  is  assumed  during  the  autumn.  Mitosis 
was  observed  in  material  collected  during  January  and  by  late  winter  a 
number  of  ovules  had  two  adjacent  archesporial  cells,  the  outer  one  later 
becoming  functional.  Definite  differentiation  starts  during  March. 
Active  growth,  including  the  initiation  of  meiosis  becomes  general  during 
April.  Meiosis  is  comp’eted  in  the  anthers  during  the  first  week  of  May 
and  about  a  week  later  in  the  ovules.  Subsequent  development  in  the 
ovule  is  the  Polygonum  type.  The  flower  is  mature  by  the  last  week  in 
May. 

Vapor-Liquid  Chromatography  of  Carbonyl  Compounds.  W.  D. 
Jamieson.  (Read  March  14th,  1955).  A  method  is  described  by  which 
it  is  possible  to  effect  qualitative  and  quantitative  analyses  of  multi- 
component  mixtures  of  aldehydes  and  ketones.  With  slight  modifica¬ 
tions,  the  technique  is  generally  applicable  to  the  semi-micro  separation 
and  estimation  of  components  of  mixtures  of  either  polar  or  non-polar 
organic  compounds.  Simple  apparatus  is  used  and  an  analysis  requires 
about  0.050  ml.  total  sample,  which  is  continuously  partitioned  between 
a  flowing  carrier  gas  phase  and  a  stationary  liquid  phase  as  it  is  eluted 
along  a  packed  and  thermostatted  column.  The  efficiency  of  separation 
is  determined  largely  by  differences  in  partition  coefficients.  Methyl-n- 
propyl  ketone,  present  to  the  extent  of  about  one  or  two  per  cent  in  samples 
of  di-n-propyl  ketone,  has  been  estimated  routinely  with  a  relative  pre¬ 
cision  of  ±5%. 

Fractionation  of  Cod  Muscle  Albumins  by  Precipitation  with 
Zinc  Ion.  I.  Adenosinetriphosphate-creatine  Transphosphory- 
lase.  J.  R.  Dingle  and  J.  M.  Neelin.  (Read  March  14th,  1955. — 
A  flexible  technique  of  se’ective  precipitation  with  zinc  acetate  was 
adapted  for  the  enrichment  of  the  enzyme,  adenosinetriphosphate- 
creatine  transphosphorylase,  as  demonstrated  in  cod  muscle  albumins. 
Further  purification  of  the  enriched  enzyme  by  removal  of  non-protein 
contaminants  led  to  decrease  in  activity  which  was  not  reversed  nor  pre¬ 
vented  by  several  modifications  of  the  technique. 

3,  6-Anhydro-D-galactose  as  a  Constituent  of  Carrageenin. 
Albert  N.  O’Neill.  (Read  March  14th,  1955. —  The  K  fraction  of 
carrageenin  was  subjected  to  mercaptolysis  by  dissolving  it  at  0°  in  con¬ 
centrated  hydrochloric  acid  and  by  stirring  the  solution  with  addition  of 
ethyl  mercaptan  for  ninety-six  hours.  The  solution  was  neutra’ized, 
deionized  and  concentrated,  whereupon  crystaTine  D-galactose  diethyl- 
mercaptal  was  obtained.  It  was  characterized  by  conversion  to  D- 
ga’actose  and  oxidation  to  mucic  acid.  Additional  amounts  were  ob¬ 
tained  by  successively  concentrating  the  solution  until  it  was  essentially 
free  of  D-galactose  diethylmercaptal.  Continuous  extraction  of  the 
residual  solution  with  ether  yielded  3,6-anhydro-D-galactose  diethyl¬ 
mercaptal,  m.p.  112-113°,  [X]28d-10°  (c  1.0,  water).  This  was  characteriz- 
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ed  by  conversion  to  3,6-anhydro-D-galactosephenylosazone  and  to  2,4,5- 
tri  0-p-nitrobenzoyl-3,6-anhydro-D-galactose  dimethylacetal.  Further 
confirmation  was  obtained  by  comparison  with  an  authentic  specimen 
of  S^-anhydro-D-ga’actose  diethylmercaptal  synthesized  from  methyl  a 
-D-galactopyranoside  through  the  intermediates  methyl  6-0-tosyl-a-D- 
galactopyranoside  and  methyl  3,6-anhydro-^-D-galactopyranoside. 

Spectrophotometric  evidence  has  indicated  that  3,6-anhydro-D- 
galactose  residues  constitute  about  24%  of  the  K  fraction  of  carrangeenin. 

Stresses  in  an  Elastic  Foundation  under  a  Loaded  Plate. 
J.  E.  Campbell.  (Read  April  11th,  1955.)  The  problem  investigated 
is  the  theoretical  determination  of  the  vertical  pressures  transmitted 
through  a  thick  elastic  p'ate  to  an  underlying  foundation  when  a  surface 
load  is  app'ied  to  the  plate.  The  solution  is  based  on  the  assumption 
that  the  surface  deflection  of  the  foundation  is  proportional  to  the  vertical 
force  per  unit  area  between  it  and  the  lower  surface  of  the  plate.  The 
stresses  and  displacements  are  expressed  in  terms  of  an  Airy  Stress  function 
and  integration,  using  Fourier  transforms,  yields  a  general  solution. 
Particular  values  of  this  solution  are  obtained  using  the  original  deflection 
assumption  and  the  remaining  boundary  conditions  at  the  upper  and 
lower  surfaces  of  the  plate.  An  evaluation  of  the  equations  yields  infor¬ 
mation  which  when  plotted  gives  a  complete  picture  of  the  stresses  trans¬ 
mitted  to  the  foundation.  The  results  are  valid  for  almost  any  surface 
loading,  plate  material;  and  a  foundation  of  type  ranging  from  quick¬ 
sand  to  bed-rock. 

The  Determination  of  Morphine  in  Blood  and  Tissues.  D.  P. 
MacLeod  and  J.  C.  Szerb.  (Read  April  11th,  1955.)  Due  to  the 
relative  insolubi’ity  of  morphine  base  in  organic  solvents,  it  is  a  difficult 
alkaloid  to  isolate.  For  this  reason  there  has  been  no  method  sensitive 
enough  to  measure  the  small  quantities  of  morphine  in  the  brain  after 
subcutaneous  injections  of  relatively  large  amounts  of  morphine. 

A  method  is  presented  which  employs  an  anhydrous  benzene  pre¬ 
cipitation  of  impurities  followed  by  extraction  of  the  chloroform  dis¬ 
solved  residue  with  di'ute  acid.  The  morphine  is  determined  finally  by 
colorimetry,  using  Folin  and  Ciocalteu’s  phenol  reagent.  The  method 
is  sensitive  enough  to  detect  one  mierogram  per  gram  brain  tissue  and  one 
microgram  per  mill i’ iter  blood. 

The  Trout  Population  of  a  Nova  Scota  Lake  as  Affected  by 
Habitable  Water,  Poisoning  of  the  Shallows  and  Stocking.  F.  R. 
Hayes  and  D.  A.  Livingstone.  (Read  April  11th,  1955.)  A  stocking, 
partial  poisoning  and  creel  census  experiment  was  carried  out  on  a  strati¬ 
fied  lake  in  an  effort  to  increase  the  crop  of  speckled  trout,  Salvelinus 
fontinalis.  Except  for  a  single  year  in  which  adult  trout  were  planted  a 
negligible  proportion  of  the  introduced  trout  was  recaptured.  Applica¬ 
tion  annually  for  five  years  of  about  one  half  part  per  million  of  derris 
dust  to  the  three  meter  zone  of  the  lake  during  summer  stratification  pro¬ 
duced  a  heavy  kill  of  coarse  fish  without  harming  the  trout.  Shiner, 
Notemigonus  crysoleucas ,  perch,  Per  a  flavescens  and  chub,  Semotilus 
atromaculatus  were  eliminated  from  the  lake.  Sucker,  Catostomus  com- 
mersoni,  was  drastically  reduced.  Killifish,  Fundulus  diaphanus,  and  eel, 
Anguilla  bostoniensis ,  were  not  appreciably  reduced,  despite  large  annual 
kills.  Smelt,  Osmerus  mordax,  stickleback,  Gasterosteus  aculeatus  and 
trout,  Salvelinus  fontinalis ,  were  killed  in  very  small  numbers  during  one 
or  more  poisoning  years. 
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Three  independent  estimates  of  the  effect  of  the  experiment 
upon  the  trout  production  of  the  lake  are  put  forward:  (a)  The  decrease 
in  mass  of  the  fish  competing  with  trout  for  food  when  calculated  from  the 
annual  kills,  amounts  to  40  kg.  The  pre-poisoning  mass  of  trout  was 
calculated  from  the  results  of  a  capture-recapture  census.  It  was  85  kg. 
If  trout  replaced  its  competitors  quantitatively,  the  standing  crop  of 
trout  would  be  increased  by  a  factor  of  1.5.  (b)  The  volume- time  of 

water  (percent  of  lake  volume  multiplied  by  fraction  of  the  year)  which 
would  be  made  available  to  trout  by  removing  competitors  from  the  part 
of  the  lake  where  summer  temperature  conditions  would  limit  trout  to 
between  50  and  100  percent  of  their  full  activity  is  calculated.  If  trout 
occupied  this  volume-time  at  the  same  density  as  they  did  the  more 
favourable  water,  the  standing  crop  of  trout  would  be  increased  by  a 
factor  of  2.4.  (e)  The  total  yield  of  the  lake  to  anglers  showed  a  steady 

increase  following  poisoning,  the  improvement  ratio  being  about  2.3, 
from  less  than  one  lb.  per  acre  to  nearly  two  lbs.  per  acre.  These  three 
estimates  agree  very  well,  considering  the  errors  inherent  in  the  method. 

A  Comparison  of  the  Properties  of  Various  Preparations  of 
Sodium  Alginate.  D.  L.  Vincent,  D.  A.  I.  Goring  and  E.  Gordon 
Young.  (Read  April  11th,  1955.)  Fifteen  specimens  of  sodium  alginate 
from  various  brown  algae,  including  species  of  Laminaria,  Fucus,  and 
Ascophyllum,  have  been  examined  for  optical  rotation,  ionic  mobility, 
rate  of  sedimentation,  viscosity,  and  content  of  ash.  Samples  varied 
from  61.7  to  99.6  per  cent  in  content  of  alginate.  Rate  of  sedimentation 
was  strongly  dependent  upon  concentration.  Mobility  varied  only 
slightly.  Viscosity  varied  widely  and  was  the  best  criterion  of  state  of 
polymerization.  Particle  weight  varied  from  42,000  to  222,000. 

Velocity  of  Sound  in  Acetic  Acid.  A.  D.  B.  Woods.  (Read 
May  9th,  1955)  The  velocity  of  sound  in  acetic  acid  is  known  to  increase 
in  the  region  between  .5  and  3  megacycles  /sec.  It  is  the  purpose  of  this 
work  to  obtain  an  accurate  measure  of  this  dispersion.  A  new  method 
for  the  measurement  of  sound  velocities  has  been  developed  whereby 
the  liquid  under  test  is  compared  with  a  dispersionless  liquid  such  as  water. 
The  velocity  of  sound  in  acetic  acid  shows  an  increase  of  nearly  2%  in 
the  frequency  region  indicated  above. 

A  simple  Derivation  of  the  Meson  Field  Equations.  W.  J. 
Archibald.  (Read  May  9th,  1955.)  The  Relativistic  Hamiltonian 
of  a  particle  is  transformed  into  an  operator  which  has  the  form  of  a  10 
by  10  matrix.  The  10  elements  of  the  state  function  are  the  10  compon¬ 
ents  of  the  meson  field.  The  field  equations  can  be  written  so  as  to  show 
a  close  similarity  to  Maxwell’s  equation  for  the  electromagnetic  field. 

The  Combined  Amino  Acids  in  Several  Species  of  Marine 
Algae.  Donald  G.  Smith  and  E.  Gordon  Young.  (Read  May  9th, 
1955.)  The  distribution  of  the  combined  amino  acids  in  whole  plants  of 
five  species  of  marine  algae  has  been  determined  by  quantitative  chro¬ 
matography.  In  the  brown  algae,  Ascophyllum  nodosum ,  it  was  very 
similar  to  that  in  Fucus  vesiculosus.  The  red  alga,  Rhodymenia  palmata, 
and  the  green  alga,  ulva  lactuca ,  were  similar  in  composition  but  differed 
markedly  from  the  brown  algae.  Chondrus  crispus  was  distinctive  for 
its  high  content  of  arginine  and  for  the  presence  of  combined  ornithine 
and  citrulline. 
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Model  Interfacial  Systems  in  the  Study  of  Intracellular 
Catalase.  J.  G.  Kaplan,  M.  J.  Fraser  and  C.  E.  Harricharan. 
(Read  May  9th,  1955.)  The  ambition  of  all  reputable  biologists  is  to 
create  life  in  a  test  tube.  While  we  have  so  far  been  unsuccessful  in  this 
ambition,  we  have,  as  a  first  approximation,  attempted  to  create  a  model 
of  the  intracellular  enzyme  of  yeast,  catalase.  Our  model,  an  oil  /water 
interfacial  system,  consists  of  an  emulsion  of  olive  oil  in  water,  stabi’ized 
by  a  commercially  available  cephalin  of  unknown  and  highly  doubtful 
purity.  Theory  predicted  that  such  an  interface  would  possess  a  negative 
charge,  and  that  a  protein  should  adsorb  to  it  when  at  the  acid  side  of 
its  isoelectric  point,  and  should  desorb  when  changed  to  the  alka’ine 
side  of  the  i.e.p.  That  this  is  the  case  was  demonstrated  by  making  a 
model  of  our  model,  namely,  a  monomolecular  film  of  this  cephahn  at  the 
air /water  interface,  and  injecting  catalase  into  the  aqueous  substratum: 
catalase  when  at  pH  4.6  could  penetrate  a  cephalin  monolayer  even  at 
20  dynes  /cm.  surface  pressure,  but  could  be  desorbed  to  a  large  extent, 
if  the  trough  pH  were  adjusted  subsequently  to  pH  9  (technique  of 
Schulman  and  co-workers).  Catalase  was  found  to  adsorb  at  the  oil/ 
water  interface  at  pH  4.6,  and  could  be  desorbed  at  pH  9;  it  could  a’so  be 
deterged  from  the  surface  by  agents  previously  used  to  “alter”  the 
in  situ  enzyme  of  yeast.  Finally,  the  thermodynamic  constants  of  the 
activation  process  of  the  adsorbed  enzyme  were  found  to  agree  qua  itative- 
ly  with  those  of  unaltered  yeast  catalase,  whereas  the  enzyme  before  and 
after  adsorption  had  a  significantly  lower  energy  of  activation,  like  that 
of  the  altered  yeast  enzyme.  The  ratio  of  activities  of  bulk  catalase: 
adsorbed  catalase  was  very  similar  to  that  of  altered  catalase:  unaltered 
catalase,  which  has  the  happy  consequence  of  making  the  difference 
in  AFf  of  the  two  systems  very  close.  Such  similarities  could  be  fortu¬ 
itous,  but  we  prefer  to  think  that  Nature  has  decided  to  conform  to  our 
hypro thesis,  that  soluble  enzymes  of  the  cell  either  are,  or  should  be,  ad¬ 
sorbed  to  intracellular  interfaces. 
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VALLEY  CHAPTER. 

Report  on  the  Hubrecht  Laboratories.  David  J.  McCallion. 
(Read  November  1st,  1954.)  The  Hubrecht  Embryological  Laboratories 
have  been  organized  in  the  home  of  the  late  Professor  Hubrecht,  at 
Utrecht  in  the  Netherlands,  as  a  center  for  research  in  Embryology.  In 
early  1954  an  international  team  of  research  workers  gathered  there  and 
carried  out  an  intensive  research  program  with  the  staff  of  the  laboratories, 
the  author  being  included  in  the  visiting  group.  The  success  of  this 
work  has  encouraged  plans  for  a  similar  program  in  1956. 

Applications  of  Aerial  Photograph  Interpretation  to  Historic 
Sites  Research  in  Nova  Scotia.  H.  L.  Cameron.  (Read  December 
6th,  1954.)  A  study  of  exisiting  small  scale  aerial  photographs  gave  some 
excellent  detail  of  various  historic  sites.  In  1950  standards  R.C.A.F. 
survey  photographs  were  used  to  construct  a  map  of  the  Grand  Pre  area 
showing  old  dykes.  The  first  Acadian  enclosure  has  been  tentatively 
identified  and  a  number  of  other  interesting  features  noted.  In  1953 
the  R.C.A.F.  carried  out  large  scale  aerial  photography  of  the  Old  Louis- 
burg  site  as  an  experiment  in  photo  coverage.  Infra  red  aerial  photos 
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taken  at  the  same  time  revealed  a  number  of  hitherto  unknown  features. 
From  this  photo  coverage  a  new  large  scale  map  of  the  site  has  been  con¬ 
structed.  Study  of  the  photos  covering  the  southwest  corner  of  the  har¬ 
bour  led  to  underwater  search  which  culminated  in  the  recovery  of  a 
section  of  old  anchor  chain.  It  is  hoped  that  this  work  will  be  continued 
at  Louisburg  next  year  and  that  the  other  historic  sites  will  also  be  photo¬ 
graphed  at  a  large  scale  so  that  similar  studies  can  be  made. 

Effects  of  Shade  on  Blueberry  Growth.  Ivan  V.  Hall. 
(Read  February  8th,  1955.)  Dr.  Hall  presented  a  paper  on  the  taxonomy 
of  Vaccinium,  basing  his  paper  on  the  critical  examination  of  specimens 
from  approximately  150  randomly  selected  clones  in  three  areas  of  Nova 
Scotia  and  New  Brunswick.  Existing  taxonomic  keys  were  used  for  the 
study,  but  failed  to  permit  a  complete  identification  of  specimens.  The 
majority  of  the  clones  were  intermediate  to  the  taxonomic  characters 
described. 

Some  Ideas,  Partially  Unorthodox,  Regarding  Insects.  A.  D. 
Pickett.  (Read  March  7th,  1955.)  The  speaker  deplored  the  tendency 
of  some  entomologists  to  grossly  exaggerate  the  importance  of  the  com¬ 
petition  between  man  and  insects.  No  doubt  man  does  compete  both 
directly  and  indirectly  with  insects  but  if  the  race  is  becoming  keener  it  is 
due  largely  to  man  demanding  a  greater  share  of  nature’s  bounty  and  not 
to  any  increase  in  the  efficiency  of  insects.  No  doubt  insects  do  respond 
actively  to  man’s  keener  competitiveness  which  is  exemplified  by  the 
deve’opment  of  resistance  to  insecticides  and  other  adaptations. 

More  effective  competition  with  insects  is  not  likely  to  result  from 
the  production  of  more  highly  toxic  or  widely  effective  insecticides  but 
through  a  scientific  manipulation  of  environmental  and  biological  de¬ 
terrents  to  their  development  and  reproduction. 

Occurrences  of  Uranium.  M.  F.  Bancroft.  (Read  March  7th, 
1955.)  This  talk  was  based  on  the  findings  of  three  senior  students  who 
had  written  term  papers  on  Uranium  occurrences  throughout  the  world, 
with  particular  attention  given  to  deposits  in  Canada  and  in  the  U.S.A. 
Maps  showing  the  location  of  deposits,  a  Geiger  counter,  and  ores  from 
different  places  were  on  display. 

Soil  Maps.  D.  C.  MacKay.  (Read  April  7th,  1955.)  The  pur¬ 
pose  of  a  soil  map  is  to  indicate  the  location  and  extent  of  various  kinds  of 
soil  in  a  given  area.  Obviously  this  presupposes  the  existance  of  a  satis¬ 
factory  method  of  classification.  Some  ten  or  twelve  soil  properties, 
of  which  soil  texture  is  undoubtedly  the  most  important,  are  used  as 
criteria  for  classification. 

The  rea^tionships  between  the  members  of  the  various  categories 
in  the  classifications  scheme  are  illustrated  by  discussing  a  group  of 
local  soils. 

Three  types  of  basic  soil  survey  maps  have  been  published: 

(1)  Reconnaisance 

(2)  Detail  ed-reconnaisance 

(3)  Detailed 

Few  maps  of  the  detailed  type  have  been  prepared  as  yet.  To  show 
that  such  maps  might  be  of  wider  usefulness  to  biologists,  data  is  pre¬ 
sented  on  a  study  of  the  variabi’ity  pattern  of  the  soils  on  a  small  area. 
Thus,  the  chemical  soil  properties  exhibited  wide  differences  which  were 
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closely  correlated  with  the  chemical  composition  of  growing  p^nts. 
Further,  these  differences  were  intimately  related  to  the  soil  landscape 
as  indicated  on  the  published  detailed  map. 

Soil  Analysis,  Its  Values  and  Limitations.  R.  F.  Bishop. 
(Read  April  7th,  1955.)  It  is  well  known  that  sods  exhibit  great  variation 
in  respect  to  their  chemical,  physical  and  biological  properties  and  that 
different  crops  have  different  nutrient  requirements.  The  empirical 
nature  of  various  chemical  methods  used  in  soil  testing  is  also  recognized. 
Thus,  if  soil  test  values  are  to  provide  a  sound  basis  for  fertility  diagnosis 
and  fertilizer  recommendations,  they  must  first  be  correlated  with  field 
data. 
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ABSTRACT 


The  Forest  Aphidae  of  Nova  Scotia  is  a  taxonomic,  faunistic  or 
synoptic  study  of  the  aphids  or  plant  lice  found  on  the  forest  trees  and 
adjacent  plants  in  forested  areas  of  Nova  Scotia,  Canada.  An  effort  was 
made  to  obtain  some  knowledge  of  the  aphids  on  forest  trees  as  an  econ¬ 
omically  important  group,  causing  debility  when  the  infestation  is  severe 
as  well  as  being  vectors  of  pathogenic  disorders  in  forest  plants. 

A  permanent,  representative,  identified  collection  from  forest  trees 
and  adjacent  plants  was  made  to  serve  as  a  basic  reference  collection  for 
future  studies.  The  collection  is  in  the  keeping  of  the  Nova  Scotia 
Museum  of  Science,  Halifax,  Nova  Scotia,  Canada.  Synonymy  within 
the  genera  and  species  taken  was  established  where  possible  and  unidenti¬ 
fied  material  was  checked  with  other  collections  or  authorities.  The 
taxonomic  keys  are  illustrated  both  by  means  of  plates  containing  the  key 
characters  and  by  fairly  complete  listings  of  photographic  plates  which 
illustrate  aphid  colony  formations  and  host  damage  which  they  produce. 

Alate,  apterous  and  immature  aphids  were  collected  together  with  a 
part  of  the  host  plant.  Alate  forms  were  taken  as  far  as  possible  since 
these  forms  are  used  primarily  for  identification  to  species.  Ninety-five 
aphid  species  in  thirty-three  genera  are  listed  at  the  end  of  this  study 
which  are  given  in  the  form  of  a  host  plant  list  together  with  an  alpha¬ 
betical  listing  by  genera  of  the  aphid  species  found.  Distribution  records 
for  Nova  Scotia  are  contained  in  the  discussion  of  the  species  together 
with  biological  and  morphological  studies  where  necessary. 
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PART  I 

INTRODUCTION 

Aphids  have  received  and  are  receiving  considerable 
attention  from  entomologists.  Their  complicated  life  cycles, 
their  destructiveness  to  forest  trees  as  well  as  other  host  plants, 
and  their  means  of  reproduction  have  attracted  investigators 
from  the  fields  of  zoology,  general  biology  and  entomology. 
But  in  spite  of  this  attention,  the  taxonomy  of  the  aphids 
is  still  in  confusion.  This  is  possibly  due,  as  Baker  (1920a) 
points  out,  to  the  lack  of  correlation  of  biological  and  taxo¬ 
nomic  facts  and  the  failure  of  aphid  investigators  to  consider 
the  results  of  the  work  of  others. 

The  confusion  in  systematic  relationships  that  exists 
necessitates  one  of  two  things  —  either  the  taxonomist  spends 
years  of  careful  study  of  all  references  to  species,  establishing 
names  by  oldest  authority  and  rejecting  the  rest  as  synonyms, 
or  he  temporarily  gives  up  trying  to  give  the  name  of  the 
species,  taking  the  entire  group  of  Aphidae  to  genera  only. 
This  is  what  A.  C.  Baker  (1920a)  has  done  in  his  generic 
classification,  which  is  a  commendable  step  in  the  right  direc¬ 
tion.  A.  C.  Baker  made  a  further  contribution  to  our  know¬ 
ledge  of  the  Aphidae  with  his  publication  in  1917  of  Eastern 
Aphids,  new  or  little  known. 

In  1931,  Hottes  and  Frison  gave  a  systematic  and  des¬ 
criptive  account  of  the  Aphididae  of  Illinois,  and  published 
valuable  keys  with  illustrations,  which  has  been  of  tremendous 
help  in  this  present  investigation.  Gillette  and  Palmer  (1913- 
1933)  in  a  series  of  pamphlets  on  Colorado  Aphididae  have 
added  considerably  to  an  understanding  of  specialized  mor¬ 
phology  and  life  cycles  of  many  aphids  with  accompanying 
color  illustrations.  These  works  have  been  brought  up  to 


1.  This  paper  is  based  upon  a  dissertation  presented  in  partial  fulfillment  of  the  require¬ 
ments  for  the  degree  of  Doctor  of  Philosophy  in  the  Graduate  School  of  The  Ohio  State  Uni¬ 
versity.  The  research  was  performed  under  the  auspices  of  the  Nova  Scotia  Research  Founda¬ 
tion,  and  at  the  suggestion  of  Mr.  L,  S.  Hawboldt,  Provincial  Forest  Entomologist,  Nova  Scotia, 
Canada, 
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date  and  published  in  1952  as  Aphids  of  the  Rocky  Moun¬ 
tain  Region,  by  Miriam  A.  Palmer,  a  most  commendable 
treatment  of  some  433  species.  In  this  work,  careful  de¬ 
scriptions,  life  history,  habits,  and  drawings  are  given  for  each 
species,  thus  making  it  possible  to  know  quite  definitely  what 
the  species  are  that  are  described. 

In  1923  W.  E.  Britton  published  The  Hemiptera  of  Con¬ 
necticut  which  included  a  section  on  the  Aphididae  by  Edith 
M.  Patch.  This  treatise  plus  the  food  catalogue  of  the  aphids 
of  the  world  (1938)  and  a  series  of  pamphlets  by  the  same 
author,  under  Maine  Aphids,  have  been  one  of  the  greatest 
contributions  of  any  single  individual  in  North  America. 

In  the  Aphididae  of  Great  Britain  (1926-1929),  Theobald 
has  also  made  an  extensive  contribution  but  his  work  is  of 
limited  use  in  some  respects,  because  of  the  inclusion  of  many 
color  characters  in  his  keys,  which  are  extremely  variable 
and  difficult  to  determine  in  preserved  and  mounted  material. 
His  accounts,  however,  of  the  biology  of  each  species  to  in¬ 
clude  as  far  as  possible  what  is  known  of  the  life  cycle,  pre¬ 
dators  and  parasites  common  to  a  species,  the  discussion  of 
synonymy  and  description  of  forms,  make  this  work  invaluable 
from  these  standpoints. 

A.  F.  Swain  (1919)  made  a  synopsis  of  California  aphids 
similar  to  that  of  Hottes  and  Frison  for  Illinois,  but  pub¬ 
lished  some  years  earlier.  It  is  a  clear,  well  developed  treatise 
of  value  because  like  Hottes  and  Frison,  he  accompanies  his 
species  descriptions  with  good  illustrations.  Oestlund’s  Aphids 
of  Minnesota  (1887)  and  Hunter’s  Aphididae  of  North  America 
(1901),  are  also  of  value  in  the  identification  of  aphids. 

In  the  Maritime  Provinces  of  Canada  there  are  only  a 
small  number  of  published  works  on  this  group.  The  first 
published  list  or  account  of  Maritime  Aphids  came  from  the 
Dominion  Entomological  Laboratory  at  Fredericton,  N.  B., 
by  J.  C.  Burnham  (1938)  and  later  the  work  of  L.  S.  Haw- 
boldt  (1946,  unpublished)  from  the  University  of  New  Bruns¬ 
wick.  In  1952  M.  E.  MacGillivray  published  a  list  of  aphids 
of  the  genus  Aphis  from  the  Maritime  Provinces  of  Canada. 
These  are  of  special  importance  toward  an  understanding 
and  classifying  of  the  Aphidae  of  this  region. 

The  present  paper  purports  to  set  up  a  list  similar  to 
that  of  J.  C.  Burnham  (Mrs.  Jean  Adams)  for  Nova  Scotia, 
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and  in  addition,  to  throw  some  light  on  the  phylogeny,  charac¬ 
teristics  and  local  distribution  of  the  important  species  of 
the  group.  In  many  cases  the  aphids  collected  were  not  on 
forest  trees,  but  as  L.  S.  Hawboldt  points  out  in  his  Forest 
Aphididae  (1946),  many  of  the  aphids  are  of  agricultural 
importance  and  specimens  should  be  taken  from  shade  trees 
and  plants  which  are  considered  integral  parts  of  forest  types, 
so-called  “indicator  species”,  and  also  because  many  aphids 
do  not  confine  themselves  to  one  host  in  their  life  cycle. 

Objectives 

A  statement  of  the  objectives  of  this  study  are  given  in  a 
form  similar  to  those  presented  by  L.  S.  Hawboldt  at  the 
start  of  this  work,  i.e.,  to  obtain  some  knowledge  of  the  aphids 
on  forest  trees  in  Nova  Scotia  as  an  economically  important 
group,  causing  debility  when  the  infestation  is  severe  as  well 
as  being  vectors  of  pathogenic  disorders  in  forest  plants. 
This  knowledge  to  form  part  of  the  background  necessary 
for  future  ecological  studies  and  of  the  pathogens  attacking 
forest  trees. 

By  a  knowledge  of  the  forest  aphids  the  following  points 
are  implied:  (1)  To  make  a  permanent  representative  identi¬ 
fied  collection  from  forest  trees  and  adjacent  plants  to  serve  as 
a  basic  reference  collection  for  future  studies.  (2)  To  under¬ 
take  a  taxonomic  treatment  of  all  material,  i.  e.,  (a)  to  estab¬ 
lish  the  synonymy  within  the  genera  and  species  taken,  where 
possible,  (b)  to  check  unidentified  material  with  other  collec¬ 
tions  or  authorities,  and  if  still  unknown  to  name  or  tempor¬ 
arily  designate  as  new  species,  (c)  to  make  a  check  list  and 
catalogue  of  all  material  identified.  (3)  To  construct  tax¬ 
onomic  keys  and  host  plant  lists  to  facilitate  identification 
of  the  species  found.  (4)  To  make  distribution  records 
for  Nova  Scotia  (contained  in  the  discussion  of  the  species.) 
(5)  To  make  biological  and  morphological  studies  where 
necessary. 

Limitations 

This  study  is  not  to  be  considered  as  revisional  or  mono¬ 
graphic  in  scope.  It  is  rather  a  taxonomic,  faunistic  or  synop¬ 
tic  study  of  the  plant  lice  found  in  the  forested  areas  in  the 
counties  studied  of  Nova  Scotia,  Canada.  References  cited 
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in  the  text  refer  to  the  original  descriptions  of  the  species,  or 
to  descriptions  contained  in  works  already  published.  Free 
use  has  been  made  of  all  available  keys  and  descriptions  of 
aphid  fauna.  Since  these  available  papers  are  the  result  of 
independent  investigations,  certain  problems  of  synonymy 
and  misidentification  are  bound  to  occur.  Any  mistakes  in 
synonymy  or  identification  are  unintentional,  but  in  some 
cases  may  be  unavoidable.  The  author,  however,  will  be 
obliged  to  accept  the  responsibility  for  the  determinations 
as  made.  Responsibility  for  complete  synonymy,  however, 
is  not  to  be  assumed,  although  an  effort  has  been  made  to 
compare  material  found  with  similar  species  described  in  the 
regional  keys  available  and  also  with  the  established  host 
plant  records.  Because  of  the  lack  of  revisional  papers  in 
this  group  of  insects  a  study  of  this  kind  is  somewhat  handi¬ 
capped.  The  literature,  though  quite  abundant,  is  often 
difficult  to  use  with  but  a  few  outstanding  exceptions. 

The  plan  of  classification  followed  is  mainly  that  of  A.  C- 
Baker  (1920a).  This  system  is  advantageous  in  that  it  uses 
external  characters  for  the  most  part,  observable  in  material 
that  may  not  be  too  well  cleared.  Other  systems  of  classifi¬ 
cation  are  based  upon  characters  which  require  clearing  of 
the  specimens,  and  most  of  the  aphids  used  in  this  study  were 
not  thus  prepared. 

The  taxonomic  keys  included  have  been  prepared  for  the 
determination  of  the  alate  viviparous  females  found  on  forest 
trees  and  adjacent  plants  in  the  counties  studied  of  Nova 
Scotia  and  are,  therefore,  largely  impractical  if  used  elsewhere. 
In  a  faunistic  paper,  where  ready  and  simple  determination 
of  species  is  one  of  the  principal  aims,  the  keys  given  are  not 
necessarily  constructed  to  show  phylogenetic  relationships, 
but  are  intended  to  make  identification  of  the  species  included 
as  simple  as  possible.  Use  has  been  made  of  the  established 
works  of  Baker  (1920a),  Palmer  (1952)  and  Hottes  and  Frison 
(1931a)  and  in  some  cases,  where  applicable,  the  keys  have 
been  constructed  as  modifications  of  the  keys  found  in  these 
papers,  i.  e.  using  key  characters  established  by  them  for  the 
separation  of  genera,  species  or  other  subcategories. 

Figure  citations  given  in  the  keys  generally  refer  to  a 
condition  or  type  of  character  rather  than  to  the  specific 
genus  or  species  indicated  in  the  key.  The  photographs  and 
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illustrations  referred  to  in  the  text,  however,  are  based  upon 
actual  specimens  of  the  species  under  discussion.  No  attempt 
was  made  to  draw  the  figure  illustrations  or  to  make  the 
photographs  to  one  scale.  The  comparisons  to  be  made, 
therefore,  are  comparable  only  with  respect  to  structural 
characteristics  and  general  colony  conformations  as  seen  in 
the  photographs. 

The  photographic  plates  are  intended  as  another  aid  in 
the  identification  process  in  that  it  is  hoped  they  will  add  to 
the  knowledge  of  the  various  colony  formations  and  types 
of  damage  done  to  the  host  plants.  In  the  field  such  infor¬ 
mation  is  of  value  as  well  as  in  actual  identification  work 
later  in  the  laboratory.  They  are  in  no  way  intended  to 
substitute  for  line  drawings  of  characters,  but  to  add  to  this 
kind  of  information,  serving  as  supplementary  aids  in  classifi¬ 
cation  and  better  understanding  of  the  total  ecology  of  the 
species. 

Economic  Importance 

The  aphid  material  collected  in  this  study  was  not  con¬ 
fined  exclusively  to  forest  forms,  but  aphid  infestations  found 
on  shade  trees  and  plants  which  are  usually  considered  as  in¬ 
tegral  parts  or  associated  plant  species  of  forest  types  were 
also  observed  in  an  effort  to  collect  indicator  t}^pes. 

The  economic  importance  of  this  group  of  insects  has  long 
been  established  particularly  with  reference  to  their  destructive¬ 
ness  to  agricultural  and  ornamental  plants.  Not  so  much 
is  known  of  their  relation  to  pathologic  conditions  of  forest 
trees.  However,  their  effects  appear  to  be  seasonal  and  then- 
infestations  are  quite  often  periodic,  rising  and  falling  in  the 
extent  of  infestation  every  few  years  depending  upon  such 
factors  as,  climate,  rainfall,  parasitism  and  other  related  con¬ 
ditions.  When  present  in  large  numbers  they  are  thought  to 
be  one  of  the  causative  factors  producing  general  weakness 
and  debilitation  of  forest  tree  growth. 

The  characteristic  honey-dew  exudate  produced  by 
aphids  favours  the  secondary  growth  of  molds  and  fungus 
types  which  further  damage  the  growth  of  leaves  and  young 
shoots.  It  is  also  very  probable  that  the  aphids  serve  as 
vectors  in  the  transmission  of  virus  or  other  bacteriological 
parasites  which  produce  still  further  pathological  conditions 
in  forest  trees. 
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Many  of  the  species  met  with  will  be  of  little  or  no  econo¬ 
mic  mportance,  if  one  considers  only  the  amount  of  destruc¬ 
tion  on  the  immediate  host,  but  in  the  long  term  study  of 
life  cycles,  the  aphid  of  no  seeming  economic  importance  on 
its  recorded  host  may  be  very  destructive  on  its  alternative 
or  secondary  host.  By  checking  its  growth  at  earlier  stages 
in  its  life  cycle,  it  may  save  important  crops  and  the  expensive 
use  of  sprays  by  the  farmer.  Most  aphid  species  are  readily 
killed  by  contact  insecticides  and  the  sooner  these  are  applied 
to  young  colonies  of  aphids,  the  more  effective  is  their  use 
in  the  control  of  this  insect.  The  importance  of  aphid  des¬ 
tructiveness  on  grain  crops  alone  was  forcibly  seen  in  Alberta 
the  summer  of  1949  when  over  a  million  dollars  worth  of  barley 
was  destroyed  by  their  feeding. 

The  fact  that  aphids  constitute  one  of  the  most  injurious 
insect  groups  is  briefly  summarized  by  Palmer  (1952,  p.  5) 
as  follows:  “Their  attacks  on  plants  cause  serious  damage  in 
three  ways:  (1)  by  robbing  the  plant  of  sap,  (2)  by  the  toxic 
action  of  their  salivary  secretions,  injected  during  feeding, 
thus  causing  stunting  of  growth,  deformation  of  leaves  and 
even  of  fruit,  or  causing  galls  on  leaves,  stems  or  roots,  (3)  by 
acting  as  vectors  of  viruses  which  cause  many  diseases  of 
plants.  Since  aphids  are  usually  specific  as  to  plants  attacked 
and  as  to  plant  viruses  carried  in  the  capacity  of  vectors  their 
taxonomy  is  highly  important’’. 
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General  Procedure 

Beginning  in  May,  1948,  a  taxonomic  and  faunistic  study 
of  the  plant  lice  occurring  on  the  forest  trees  and  adjacent 
plants  in  forested  areas  was  begun  with  the  purpose  of  pro¬ 
viding  information  concerning  the  number  of  kinds  found  in 
the  Province  in  these  various  ecological  areas,  their  character¬ 
istics,  distribution,  host  relationships,  seasonal  adjustments, 
importance  economically  as  potential  enemies  of  forest  trees, 
and  something  of  their  life  cycles. 


Fig.  1.  A  stand  of  mature  spruce  and  fir,  second  growth,  looking 
through  an  old  log  trail  in  the  center  of  a  deeply  wooded  area.  Halifax 
County,  Liscomb  Game  Sanctuary,  July  27,  1951.  (526) 
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Because  of  the  lack  of  preliminary  work  in  these  areas  of 
Nova  Scotia,  it  was  necessary  to  start  with  available  works 
from  New  Brunswick.  J.  C.  Burnham’s  work  (1938),  together 
with  L.  S.  Hawboldt’s  thesis  (1946)  on  the  Forest  Aphididae 
of  New  Brunswick,  served  as  preliminary  source  material. 
A  list  was  made  and  studied  of  known  samples  and  hosts  to¬ 
gether  with  the  prepared  slides  of  material  collected  and  identi¬ 
fied  by  L.  S.  Hawboldt.  These  were  used  subsequently  to 
check  the  first  summer’s  collections  as  to  species. 


Fig.  2.  A  roadside  clearing  with  new  growth  of  wild  raisin,  ferns 
and  blueberry  with  tamarack  and  spruce  forest  in  the  background.  The 
aphid,  Aphis  viburniphila  Patch,  was  found  heavily  infesting  the  stem 
tips  of  wild  raisin.  Halifax  County,  Lochaber  Mines,  July  24,  1951. 
(525) 


Field  investigations  were  made  during  the  summers 
1948-1954,  beginning  in  late  May  or  June  and  concluding  in 
early  September  of  each  year.  Various  field  ‘ ‘stations”  were 
set  up  within  a  day’s  drive  in  any  direction  from  the  laborator¬ 
ies  used  the  first  three  summers  as  follows: 
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Year 

Location  of  Laboratory 

Area  Worked 

1948 

Acadia  University,  Wolfville 

Kings  County 

1949 

Provincial  Entomological 

Halifax  and  Northern 

Laboratory,  Halifax 

Lunenburg  Counties 

1950 

St.  Francis  Xavier  University, 
Antigonish 

Antigonish  County 

The  field  “stations”  were  chosen  both  as  regards  their 
accessibility  and  for  type  of  forestation.  For  example,  so 
far  as  possible  pure  stands  were  chosen  of  pine,  spruce  and  fir 
(Fig.  1,  7);  poplar;  birch  and  maple;  mixed  stands  of  both 
hard  and  soft  wood;  old  or  mature  stands  (Fig.  1);  younger, 
faster  growing  stands  (Fig.  3,  7);  cut-over  areas,  or  areas 
burned  over  and  recovering  (Fig.  6);  isolated  “islands”  of 
trees  (Fig.  5);  growth  confined  to  one  or  the  other  side  of  a 
slope  (Fig.  3);  areas  near  the  sea  and  areas  of  similar  stands 
inland  from  the  sea. 


Fig.  3.  Young  growth  confined  to  the  south  side  of  a  rather  steep 
slope  ending  in  dense  growth  in  the  valley  below.  This  station  yielded 
much  diverse  aphid  material.  Antigonish  County,  Fairmont  Road, 
Station  3,  (Cloverdale),  July  12,  1950.  (447) 

Pasture  land  with  young  timber  growth  (Fig.  6);  bog, 
or  semi-bog  situations  (Fig.  4);  barrens  or  barren  and  rocky 
types  of  terrain  with  very  thin  subsoil;  roadside  clearings 
next  to  wooded  areas  (Fig.  2);  isolated  trees  in  open  fields; 
roadside  plantings  of  forest  trees  used  for  shade  or  ornamental 
purposes. 
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Fig.  4.  A  typical  example  of  black  or  bog  spruce  growing  in  a  swamp 
overlaying  precambrian  rocks.  Many  of  these  trees  were  infested  with 
the  large,  bark-feeding  aphid,  Cinara  palmerae  (Gillette).  Guysborough 
County,  near  New  Harbour,  July  16,  1953.  (901.1) 

Choice,  also,  was  made  of  types  of  subsoil  since  this 
affected  the  type  of  plant  growth,  i.e.,  rocky,  barren,  sandy, 
clay,  upland,  lowland,  boggy,  etc.,  the  choice  of  as  many 
ecological  situations  as  possible  was  followed  in  subsequent 
summers  when  working  in  other  counties  of  the  province. 


Fig.  5.  An  isolated  island  of  tamarack,  bordered  by  cherry,  wild 
pear,  apple  and  a  few  fir  trees  and  surrounded  by  a  cultivated  field  to  the 
south  and  open  hilly  pasture  to  the  north  and  west.  This  station  was 
visited  at  intervals  throughout  four  different  summers  and  yielded  much 
interesting  data.  Antigonish  Countv,  West  River  Road,  June  29,  1950. 
(419) 
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Fig.  6.  A  cut-over  area  with  good  second  growth  of  fir.  The  fore¬ 
ground  area  had  been  recently  burned  over.  Nearly  all  firs  in  this  and 
neighboring  areas  were  excessively  infested  with  the  aphid,  Mindarus 
abietinus  Koch,  in  the  early  summer  of  1950.  This  station  was  observed 
at  intervals  for  four  summers.  Antigonish  County,  Beech  Hill,  Station  1, 
June  16,  1950.  (409) 


These  various  “stations”  were  visited  at  intervals  of  two 
to  three  weeks  throughout  the  summer.  In  view  of  the  mi¬ 
grating  habits  of  aphids  it  was  thought  that  this  procedure 
might  insure  better  coverage  within  a  smaller  area  than  merely 
a  hit  and  run  sampling  once  during  the  season  over  a  larger 
area.  Therefore,  daily  field  trips,  weather  permitting,  seemed 
more  advisable  than  prolonged  weekly  or  fortnightly  trips 
over  larger  areas. 

In  1951-54  the  procedure  was  changed  to  allow  for  more 
extensive  field  trips  of  longer  duration  into  the  surrounding 
counties,  in  addition  to  local  collecting  from  the  established 
“stations”.  The  usual  practice  was  to  make  three  such  trips 
of  approximately  ten  days  to  two  weeks  during  the  summer. 
In  this  manner,  in  addition  to  Kings,  Halifax  and  Antigonish 
Counties,  samples  were  taken  as  follows: 


Time 

1951  July 

August 


Area  Worked 

Antigonish,  Richmond,  Cape  Breton,  Victoria,  and 
Inverness  Counties. 

Antigonish,  Guysborough,  and  Northern  Halifax 
Counties. 
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1952 

July 

Antigonish,  Pictou,  Colchester  and  Cumberland 
Counties. 

August 

Antigonish,  Lunenburg,  Queens,  and  Annapolis 
Counties. 

1953 

July 

Antigonish,  and  Guysborough  Counties. 

August 

Antigonish,  Richmond  and  Inverness  Counties. 

1954 

July  \ 

August  / 

Antigonish,  Lunenburg,  and  Queens  Counties. 

Further  studies  are  anticipated  in  the  southern  half  of  the 
province  as  well  as  in  Hants,  Colchester  and  Cumberland 
Counties  (Fig.  185). 


Fig.  7.  A  young  planted  stand  of  red  pine,  Pinus  resinosa  Ait. 
Scattered  colonies  of  the  powdery  pine  needle  aphid,  Eulachnus  rileyi 
(Williams),  were  found  on  the  majority  of  these  trees,  as  was  also  the  case 
with  a  similar  stand  in  Cumberland  County  in  July  1952.  Lunenburg 
County,  East  Chester,  July  18,  1955.  (1052) 
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Materials  and  Methods 

Alate  and  apterous,  mature  and  immature  aphids,  plus 
a  part  of  the  host  plant  were  collected.  An  attempt  was 
made,  however,  to  take  alate  forms  as  far  as  possible,  since 
these  forms  primarily  are  used  for  identification  of  the  species. 
When  this  was  not  possible,  the  colony  with  a  piece  of  the  host 
plant  was  placed  in  a  covered  can  or  paper  bag  and  brought 
to  the  laboratory.  As  the  host  plant  became  dry,  usually 
winged  forms  would  appear,  provided  there  were  last  nymphal 
instar  stages  on  the  sample  when  it  was  brought  into  the  lab¬ 
oratory.  This  usually  took  from  two  to  four  days.  The  alate 
forms  were  then  placed  into  the  special  preservative.  The 
samples  of  the  host  plants  were  pressed  and  later  keyed  ac¬ 
cording  to  Roland’s  “Flora  of  Nova  Scotia’’  (1944-45),  or  in 
other  keys  as  indicated  on  the  host  plant  list. 

Further  observations  were  made  relative  to  the  abundance 
of  the  different  species,  habitat,  date  of  collection,  biological 
forms,  and  any  abnormal  appearance  of  the  host  plant  associa¬ 
ted  with  the  presence  of  aphids  such  as  distorted  foliage,  twig 
malformations  and  any  other  unusual  conditions  of  the  host 
plant  noted.  This  latter  information  is  written  up  under 
species  descriptions. 

Laboratory  Procedure: 

The  technique  followed  in  the  laboratory  procedure,  first 
suggested  by  L.  S.  Hawboldt,  was  published  by  J.  B.  Maltais 
(1945)  to  which  the  reader  is  referred  for  details.  The  aphids 
were  first  preserved  in  a  “sweet  pickle”,  later  to  be  dehydrated 
in  alcohol.  Clearing  was  accomplished  with  carbol-xylol 
followed  by  premounting  in  a  thin  mixture  of  Canada  balsam 
and  carbol-xylol.  From  the  premounting  fluid  the  aphids 
were  mounted  in  balsam  on  microscope  slides. 

Essig  (1942a  :335)  recommends  a  procedure  for  clearing 
aphids  by  the  Caustic  Potash  or  Lactic  Acid  method  before 
mounting.  This  method  is  further  elaborated  by  Essig 
(1948:9).  After  treatment  with  sodium  hydroxide,  the  body 
contents  are  removed  and  the  aphid  is  then  cleared  in  clove 
oil  or  xylol  and  mounted  in  balsam  on  a  microscope  slide. 
This  method  was  tried  and  found  to  be  very  satisfactory, 
though  slower  to  perform  than  that  of  Maltais  (1945),  but 
with  the  added  satisfaction  of  obtaining  speciemens  more 
uniformly  cleared. 
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Photography : 

As  a  further  aid  to  understanding  the  habits,  host-aphid 
relationships,  and  host  damage  produced,  a  series  of  both  black 
and  white  and  color  photographs  was  made  of  most  of  the  forest 
aphids  collected.  Since  the  determination  as  well  as  descrip¬ 
tion  of  aphids  is  dependent  at  many  points  on  the  color  pattern, 
the  Kodochrome  transparencies  not  only  aid  in  this  process, 
but  also  serve  very  well  for  illustrative  material  for  the  pre¬ 
sentation  of  papers  on  forest  aphids. 

The  color  pattern  is  very  often  lost  during  the  preserva¬ 
tion  and  slide-mounting  process,  hence  the  subsequent  pro¬ 
jection  of  the  transparency  along  with  microscopic  examina¬ 
tion  of  the  specimen,  aids  measurably  in  the  identification  and 
description  process.  Furthermore,  an  actual  record  is  obtained 
of  colony  pattern  and  host  damage,  which  likewise  are  addi¬ 
tional  aids  in  characterizing  the  over-all  biology  of  the  species. 


Fig.  8.  Photographic  set-up  used  in  the  field.  Extension  arms  hold 
specimens  in  clothespins,  adjustable  for  variable  focal  lengths.  Exten¬ 
sion  bellows  permit  magnification  up  to  4  to  6  times  the  life  size  of  speci¬ 
mens.  35  mm  Praktiflex  camera  used  for  kodachrome  pictures;  Master 
Reflex  2\x2\  camera  or  Praktiflex  used  for  black  and  white  negatives. 
The  Strobonar  IA  speedlight  was  used  subsequently  with  this  set-up  for 
better  depth  of  focus  and  constancy  of  light  source.  (600.1) 
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Figure  8  illustrates  the  set-up  for  photographing  aphids 
in  the  field.  This  was  found  to  be  essential,  since  it  was  re¬ 
latively  impossible  to  bring  samples  back  to  the  laboratory, 
as  the  aphids  would  have  by  that  time  crawled  from  the  host 
sample.  It  was  found  that  the  2J  negative  size  was  advan¬ 
tageous  when  the  image  completely  filled  the  negative,  other¬ 
wise  35  mm  black  and  white  negatives,  properly  processed 
and  enlarged,  can  produce  as  good  and  sometimes  better 
negatives.  In  addition  to  natural  sunlight  used  the  first  three 
summers,  a  Heiland  Strobonar  1A  speed  light  was  added 
in  1953  and  found  to  be  very  effective.  Three  cloth  screens 
of  white,  blue  and  black  were  used  for  background. 

THE  PHYLOGENY  OF  THE  APHIDAE 

Fig.  9 

Any  discussion  of  phylogeny  of  the  Aphidae  ought  also 
to  include  related  groups  of  insects  from  which  the  family 
probably  arose.  Baker  (1920)  in  his  generic  classification 
has  set  forth  a  phylogenetic  tree  of  the  group  which  is  modi¬ 
fied  here  to  facilitate  the  understanding  of  the  broader  re¬ 
lationships  of  this  family. 

Different  authors  treat  the  groups  in  various  ways.  One 
of  these  methods  is  given  here.  Beginning  with  the  order 
Heteroptera  which  includes  all  the  variable-winged  bugs, 
two  main  divisions  or  suborders  occur,  which  are  the  Hemip¬ 
terous  branch  or  half -winged  insects,  such  as:  the  water 
boatmen  (Corixidae^),  backswimmers  (Notonectidae),  nabids 
(Nabidae),  assassin  bugs  (Reduviidae),  chinch  bugs  (Lygae- 
idae),  squash  bugs  (Coreidae),  stink  bugs  (Pentatomidae), 
et  altera;  and  the  Homopterous  branch  or  uniform- winged 
insects.  Since  the  aphids  are  included  in  this  latter  suborder 
our  attention  will  be  confined  to  it. 

The  Homoptera  (Key  to  Families  of  Homoptera  p.  27) 
are  divided  into  two  main  series,  the  Auchenorrhyncha  Dumeril 
1806,  and  the  Sternorrhyncha  Amyot  and  Serville  1843  (Fig.  9). 
The  Auchenorrhyncha,  or  those  species  having  the  tarsi  mostly 
three-segmented  and  the  rostrum  arising  from  the  ventral 
base  of  the  head,  include  the  Cicadidae  (Cicadas),  Mem- 
bracidae  (Treehoppers),  Cercopidae  (Froghoppers  or  Spittle- 
bugs),  Cicadellidae  (Leafhoppers),  Fulgoridae  (Planthoppers 
or  Lanternflies). 


Forest  Aphidae  of  Nova  Scotia 


19 


The  Sternorrhyncha  are  characterized  by  one  or  two- 
segmented  tarsi  and  the  rostrum  appearing  to  arise  from 
between  the  forelegs  (Essig.  1942,  p.  307).  This  series  includes 
the  Psylliidae  (Psyllidae,  Chermidae)  or  jumping  plant  lice, 
which  superficially  resemble  aphids  in  some  respects.  They 
differ  from  these  in  having  strong  jumping  hind  legs,  relatively 
long  antennae  and  differences  in  wing  venation.  The  Aley- 
rodiae  (Aleurodidae)  or  white  flies,  somewhat  resembling 
tiny  moths,  have  wing  with  simple  venation  covered  with 
a  white  dust  or  waxy  powder.  In  both  these  last  two  families 
the  adults  of  both  sexes  are  alate.  The  family  Coccidae, 
made  up  of  scale  insects  and  mealy  bugs,  is  usually  considered 
the  most  specialized  family,  which  is  true  in  some  respects, 
though  some  of  this  specialization  may  have  been  brought 
about  through  degeneration,  i.e.  females  are  wingless,  often 
legless,  without  eyes,  and  sessiel  in  habit;  the  males  have 
only  one  pair  of  wings  (sometimes  are  wingless),  lack  mouth 
parts  and  therefore  do  not  feed. 

The  following  consideration  of  the  phylogeny  of  the 
Aphidae  submitted  here  is  modified  from  A.  C.  Baker’s  Generic 
Classification  of  the  Hemiptehrous  Family  Aphididae  (1920). 

The  two  families  of  teh  superfamily  Aphidoidea.  the 
Aphidae  and  the  Phylloxeridae,  are  separated  on  the  following 
basis:  the  Phylloxeridae,  are  characterized  by  the  presence 
of  summer  parthenogenetic,  oviparous  forms,  and  with  fore¬ 
wings  in  which  the  stigma  is  formed  by  the  radial  sector. 
(Key  to  subfamilies  of  Phylloxeridae  p.  28).  The  Aphidae 
are  characterized  by  the  presence  of  only  sexual  oviparous 
forms,  and  with  fore-wings  in  which  the  stigma  is  formed  by 
the  radius.  (Key  to  subfamilies  of  Aphidae  p.  39). 

On  the  basis  of  their  anatomy  and  biology,  the  Aphidae 
are  subdivided  into  four  main  subfamilies;  the  Mindarinae, 
Aphinae,  Eriosomatinae  and  the  Hormaphinae,  which  are 
as  follows: 

Subfamily  1.  MINDARINAE 

This  subfamily  is  composed  of  one  genus,  Mindarus , 
which  is  the  most  primitive  of  the  family  Aphidae.  The 
radial  sector  vein  of  the  fore-wing  arises  at  the  proximal  por¬ 
tion  of  the  stigma  which  is  the  condition  found  in  the  wings 
of  fossil  aphids,  as  is  also  the  stigmal  formation.  Furthermore 
the  fact  that  this  form  feeds  on  conifers  is  also  held  by  some 
to  be  a  primitive  habit.  The  sexes  of  Mindarus  are  more  primi- 
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tive  in  that  they  still  retain  a  functional  beak  and  suck  plant 
juices  and  the  oviparous  females  lay  multiple  eggs,  8-10, 
whereas,  the  sexes  of  the  Eriosomatinae  are  beakless,  and  the 
oviparous  females  never  lay  more  than  one  egg.  These  latter 
two  conditions  are  considered  to  be  the  more  specialized. 


Fig.  9.  Phylogenetic  tree  of  the  Aphidae  modified  after  A.  C.  Baker 
(1920a,  p.  3).  Groups  marked  with  an  asterisk  include  species  discussed 
in  this  paper. 
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In  other  respects  the  Mindarinae  resemble  the  Eriosomati- 
nae  and  it  is  for  this  reason  that  some  consider  the  genus 
Mindarus  closely  related  to  the  Pemphigini,  one  of  the  tribes 
of  the  Eriosomatinae.  The  general  form  as  well  as  antennal 
structure;  the  separate  apterous  sexes;  the  mode  of  copula¬ 
tion  in  which  the  male  mounts  the  female,  remaining  inactive 
for  long  periods;  these  and  other  structures  and  habits  re¬ 
flect  a  kinship  to  the  Eriosomatinae.  It  is  possible  that  some 
such  ancestor,  similar  to  Mindarus  may  have  been  the  pro¬ 
genitor  of  the  Eriosomatinae. 

Subfamily  II.  APHINAE 

This  subfamily  is  also  quite  primitive  in  that  they  are  foliage 
or  twig  feeders,  usually  living  in  colonies,  and  have  not  develop¬ 
ed  any  special  method  of  life  such  as  gall  formation.  Their 
wing  structure  includes  a  media  that  is  twice-branched  and 
antennae  which  are  of  six  segments;  thus  showing  limited 
reduction  and  specialization.  The  sexual  forms  are  also  very 
primitive,  inasmuch  as  the  males  are  very  commonly  winged 
and  both  sexes  retain  their  beaks  and  feed  like  other  forms, 
while,  at  the  same  time,  the  female  develops  a  normal  ovary 
and  produces  several  eggs. 

Subfamily  III.  ERIOSOMATINAE 

Many  of  the  species  of  this  subfamily  are  subterranean, 
closely  associated  with  ants.  They  have  the  ability  to  pro¬ 
duce  pseudogall  and  gall  formations.  This  group  is  considered 
more  advanced  than  the  Aphinae  but  more  primitive  than  the 
Hormaphinae.  It  is,  however,  in  certain  respects  more 
specialized  than  the  Hormaphinae.  The  group  is  separated 
from  the  rest  of  the  Aphidae  on  the  basis  of  the  sexual  forms, 
which  are  small,  apterous  and  beakless,  and  do  not  take  nour¬ 
ishment.  That  this  was  not  their  original  conditions  is  in¬ 
dicated  in  the  life  history  of  the  family  and  also  by  the  fact 
that  the  sexual  forms  of  some  species  have  a  beak  when  born, 
losing  it  at  the  first  molting.  The  ovaries  of  the  oviparous 
female  have  atrophied  with  the  result  that  only  one  ovary 
develops  and  only  one  egg  reaches  maturity.  It  is  also  signi¬ 
ficant  to  point  out  that  the  a! ate  forms  possess  distinct  com¬ 
pound  eyes,  whereas  the  apterae  do  not  develop  them.  The 
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wing  venation  is  likewise  reduced,  the  media  of  the  fore-wing 
is  never  branched  more  than  once,  which  is  another  example 
of  specialization  by  reduction  in  this  group. 

Subfamily  IV.  HORMAPHINAE 

The  members  of  this  subfamily  are  small,  apterous  aphids 
which  possess  beaks  and  feed  but  the  specialization  in  the 
sexual  forms  is  absent,  i.e.  the  oviparous  females  lay  many 
eggs.  They  are  more  specialized  than  the  members  of  the  other 
subfamilies  in  that  they  have  a  peculiar  aleyrodiform  stage 
(whitefly-like)  which  is  different  from  anything  else  in  the 
family.  They  also  have  developed  peculiar  wax  glands  which 
adds  to  their  similarity  to  white-flies.  (The  Aleyrodidae  or 
whiteflies  are  a  separate,  distinct  family  of  the  Homoptera 
prevalent  often  as  greenhouse  pests). 

The  discussion  which  follows  is  concerned  with  a  more 
detailed  treatment  of  each  of  the  four  subfamilies  listed  above. 

The  subfamily  Mindarinae  has  already  been  designated 
as  the  most  primitive  of  the  Aphidae,  consisting  of  but  one 
genus,  Mindarus,  which  is  found  on  conifers,  usually,  Abies 
balsamea.  Because  of  the  known  geologic  age  of  conifers, 
this  might  indicate  a  host  relationship  established,  perhaps 
prior  to  the  advent  of  flowering  plants. 

The  subfamily  Aphinae  is  divided  into  four  tribes,  the 
Lachini,  Aphini,  Thellaxini  and  Panaphini,  three  of  which 
are  further  subdivided  into  sub  tribes.  Reference  to  Figure  9 
will  make  these  relationships  clear. 

In  the  tribe  Lachini  the  beak  structure,  type  of  antennae 
and  cornicles  are  of  primitive  origin.  The  radial  sector  of 
the  forewing  is  short  and  straight,  and  has  migrated  toward 
the  tip  of  the  wing.  The  members  of  the  group  generally 
feed  on  conifers. 

The  subtribe  Lachnina  is  characterized  by  the  presence 
of  six  segmented  antennae,  rounded  cauda  and  anal  plate. 
The  males  are  alate  while  the  females  are  both  apterous  and 
oviparous. 

The  subtribe  Eulachnina,  while  more  specialized  than  the 
Lachnina  is,  nevertheless,  in  the  same  line  of  development. 
The  members  of  the  Eulachnina  possess  the  same  type  of 
wing  structure  as  the  Lachnina,  but  differ  in  having  a  specializ¬ 
ed  form  of  body,  cornicles  and  eyes.  All  other  species  of  the 
other  subtribes  of  Lachnini  have  a  different  wing  structure. 
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In  the  subtribe  Cinarina  the  radial  sector  vein  is  curved 
but  it  has  not  migrated  to  the  tip  of  the  stigma. 

The  species  of  the  subtribe  Anoecina  are  similar  to  the 
members  of  the  subfamily  Eriosomatinae,  where  they  are 
frequently  placed.  However,  the  sexual  forms  are  not  beakless 
and  the  oviparous  female  develops  more  than  one  egg.  The 
stigma  is  modified  somewhat  from  the  condition  of  the  long 
narrow  primitive  type. 

The  subtribe  Tramina  is  made  up  of  highly  specialized 
forms  with  extreme  modification  of  the  hind  tarsi,  similar 
to  those  found  in  the  subfamily  Eriosomatinae.  The  apterous 
forms  of  the  subtribe  Tramina  are  further  characterized  by 
insignificant  cornicles. 

Before  taking  up  the  tribe  Panaphini  two  variant  tribes, 
the  Thelaxini  and  the  Greenideini,  should  be  considered,  since 
they  arose  from  the  line  of  the  subfamily  Aphinae  at  approxi¬ 
mately  the  same  point  as  the  tribes  Panaphini  and  Aphini. 
Since  it  is  not  possible,  with  certainty  to  place  them  in  either 
of  the  latter  two  tribes,  they  are  given  the  rank  of  tribe  them¬ 
selves. 

The  tribe  Thelaxini  is  often  placed  with  the  subfamily 
Eriosomatinae  because  the  oviparous  female  lays  only  one 
egg,  but  it  is  placed  in  the  Aphinae  stem  here,  because  the  sex¬ 
ual  female  is  not  degenerate,  beakless,  and  nonfeeding,  as  is 
the  case  in  the  subfamily  Eriosomatinae.  The  sexual  female 
in  this  instance  feeds  upon  the  leaves  of  plants  in  the  same  man¬ 
ner  as  the  viviparous  forms.  The  members  of  this  tribe  are 
also  more  closely  related  to  the  subtribe  Phyllaphina  of  the 
tribe  Panaphini  than  to  any  other  group. 

The  members  of  the  tribe  Greenideini  have  long  cylin¬ 
drical,  swollen  cornicles  with  prominent  hairs;  a  condition  not 
met  with  in  any  other  tribe,  except  the  subtribe  Macrosiphina. 
The  tribe  Greenideini  is  believed  to  have  separated  from  the 
Aphinae  stem  before  the  hairs  of  the  cornicles  disappeared. 

The  tribe  Panaphini,  members  of  which  are  characterized 
by  the  presence  of  a  knobbed  cauda  and  bifid  or  bilobed  anal 
plate,  are  thought  to  have  arisen  later  than  the  tribes  Lachnini 
and  Aphini,  developing  into  two  main  branches  represented 
by  the  subtribes  Panaphina  and  Chaitophorina.  These  later 
two  subtribes  are  in  turn  separated  from  each  other  on  the 
basis  of  antennal  variations. 
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The  members  of  the  subtribe  Phyllaphina  are  considered 
to  be  the  most  primitive  in  this  line  of  descent  because  the 
oviparous  forms  of  some  species  are  alate;  a  condition  very 
seldom  found  in  the  family  Aphidae.  In  the  subtribe  Pana- 
phina  the  oviparous  forms  are  apterous  with  cornicles  moder¬ 
ately  developed  and  with  wing  veins  usually  not  reduced. 

The  subtribe  Saltusaphina  is  closely  related  to  the  Pana- 
phina  but  differs  from  it  since  its  members  have  enlarged 
femurs,  which  function  in  leaping.  Both  of  the  sexual  forms 
have  lost  their  wings  which  the  male  retains  in  the  subtribe 
Panaphina.  Furthermore,  the  ocular  tubercles  in  the  Saltusa¬ 
phina  are  absent,  whereas  they  are  conspicuous  in  the  Pana¬ 
phina. 

The  two  most  specialized  subtribes  of  the  tribe  Panaphini 
are  the  Monaphina  and  the  Drepanosiphina.  The  former  is 
characterized  by  the  lack  of  cornicles,  whereas  the  latter 
possesses  variable  cornicles  as  well  as  the  fact  that  the  males 
are  winged  and  the  females  have  long  narrow  ovipositors. 

The  three  remaining  groups  of  the  tribe  Panaphini  are 
the  subtribes  Chaitophorina,  Fallawayina,  and  Pterocommina. 
The  subtribe  Chaitophorina  is  characterized  by  the  presence 
of  long  hairs  on  the  antennae  and  over  the  body.  The  members 
of  this  subtribe  are  more  generalized,  corresponding  closely 
with  the  species  of  the  subtribes  Panaphina,  the  males  usually 
being  alate.  The  members  of  the  subtribe  Fullawayina  are 
characterized  by  the  absence  of  cornicles,  whereas  the  sub  tribe 
Pterocommina  possess  cornicles  which  are  cylindrical  and 
swollen. 

The  tribe  Aphini  is  made  up  of  five  subtribes,  two  of  which 
are  the  Aphina  and  the  Macrosiphina  which  took  their  origin 
from  the  Aphinae  line  of  descent  with  the  development  of 
distant  frontal  tubercles  and  cornicles.  The  sub  tribe  Aphina 
is  further  characterized  by  an  extreme  variability  in  the  shape 
and  size  of  the  caudae  and  cornicles.  The  subtribe  Macrosip¬ 
hina  is  best  characterized  by  the  presence  of  prominent  frontal 
tubercles. 

The  subtribe  Cervaphina  may  be  separated  from  the  sub¬ 
tribe  Aphina  by  the  possession  of  long  cylindrical  cornicles 
and  prominent  abdominal  spinelike  projections.  The  antennal 
segments  and  wing  venation  are  also  reduced. 
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The  subtribe  Pentalonina  is  separated  from  the  subtribe 
Macrosiphina  by  the  possession  of  a  peculiar  wing  venation. 
The  radial  sector  is  united  with  the  upper  branch  of  the  media 
and  the  venation  of  the  hind  wing  is  reduced.  This  condition 
is  considered  specialized  and  therefore,  places  this  group  at  the 
top  of  the  tribe  Aphini. 

The  subtribe  Setaphina  is  characterized  by  the  presence 
of  highly  specialized  antennae  and  wings.  The  cornicles, 
cauda,  and  anal  plate  are,  however  rather  generalized.  Since 
the  members  of  this  group  lack  prominent  cornicles  as  are 
found  in  the  subtribes  Aphina  and  Macrosiphina,  some  con¬ 
tend  that  this  subtribe  holds  a  rather  doubtful  position  in  the 
tribe  Aphini.  However,  since  the  cornicles  of  the  members 
of  this  group  are  not  hairy,  they  must  be  separated  from  the 
tribe  Greenideini. 

By  reference  to  Figure  9  it  will  be  noticed  that  the  sub¬ 
family  Eriosomatinae  contains  five  tribes  and  that  of  the  sub¬ 
family  Hormaphinae,  three  tribes.  These  tribes  are  not 
further  separated  into  subtribes  as  was  the  case  with  the 
Aphinae  stem. 

Of  the  five  tribes  in  the  subfamily  Eriosomatinae,  the  tribe 
Eriosomatini  contains  the  most  primitive  forms,  which  are 
characterized  by  the  presence  of  prominent  cornicles  and  well 
developed  wax  glands.  The  typical  host  plant  for  the  members 
of  this  group  are  the  various  species  of  elm.  The  summer 
forms  of  many  species,  however,  alternate  between  the  elm  and 
the  roots  of  various  other  plants.  As  a  rule  the  species  in  this 
group  do  not  form  galls.  The  members  of  the  tribe  Pem- 
phigini  are  similar  to  those  of  the  tribe  Eriosomatini,  with  the 
exception  that  they  form  galls  on  deciduous  trees.  Cornicles 
are  present,  but  are  reduced  to  mere  rings  and  many  members 
of  the  group  secrete  wax.  The  species  of  the  tribe  Melaphini 
are  all  gallformers  like  the  Pemphigini,  but  have  lost  the 
cornicles  entirely.  In  the  Prociphilini  cornicles  are  absent, 
but  large  wax  plates  have  taken  their  places.  The  species 
live  upon  leaves  which  roll  and  crumple  into  pseudogalls. 

The  most  specialized  members  of  the  subfamily  Erioso¬ 
matinae  belong  to  the  tribe  Fordini.  These  aphids  are  similar 
to  those  which  belong  to  the  tribe  Prociphilini,  i.e.,  the  corni¬ 
cles  being  absent  and  replaced  by  large  wax  glands.  They 
are  almost  all  subterranean  in  habits  and  associated  with  ants. 
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The  most  primitive  members  of  the  subfamily  Hormaphi- 
nae  belong  to  the  tribe  Oregmini.  These  aphids  lack  the 
aleyrodiform  stage  characteristic  of  the  subfamily,  but  they 
possess  distinct  cornicles.  Closely  related  to  the  tribe  Oreg¬ 
mini  are  the  members  of  the  tribe  Cerataphini.  These  aphids 
are  more  advanced  than  those  of  the  tribe  Oregmini  in  that 
they  possess  an  aleyrodiform  stage  together  with  abundant 
wax  glands ,  as  well  as  cornicles.  The  alate  forms  possess 
annular  sensoria;  apterous  forms  are  scale-like  and  live  on 
leaves. 

The  aphids  which  belong  to  the  tribe  Hormaphini  are  all 
gall  formers  on  both  the  primary  and  secondary  host.  They 
lack  cornicles  but  have  well-developed  wax  glands.  They 
also  possess  a  generation  like  the  white-flies,  the  aleyrodiform 
stage.  In  general  the  members  of  the  group  represent  a  high 
degree  of  advancement  in  aphid  evolution. 
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PART  II 

TAXONOMY 

In  the  various  descriptions  of  species,  the  word  “milli¬ 
meter”  or  its  abbreviation  “mm”  is  omitted  for  the  sake  of 
brevity,  when  stating  the  comparative  or  actual  lengths  of 
various  body  parts.  Body  length  is  measured  from  vertex 
to  tip  of  cauda.  The  unguis  is  measured  from  the  permanent 
sensorium  on  base  of  antennal  VI  to  tip  of  filament.  The 
base  of  antennal  VI  is  measured  from  basal  joint  to  include 
permanent  sensorium.  Measurements  of  cauda  are  made  from 
the  dorsal  aspect  along  median  line.  Color  descriptions  are 
those  of  dorsum,  or  as  seen  from  the  dorsal  aspect.  The 
characters  emphasized  are  those  of  alate  forms  of  the  species, 
since  in  most  cases,  keys  to  these  forms  are  the  most  readily 
available. 

The  use  of  both  a  compound  microscope  for  detailed 
observation  and  making  of  measurements;  and  the  wide- 
field  binocular  microscope  for  color  comparisons  and  grosser 
measurements  was  found  useful;  together  with  Kodachrome 
projections  on  a  small  wall  screen  depicting  the  actual  field 
conditions  encountered  on  the  host  plant  with  the  respective 
aphids  in  question.  This  series  of  Kodachrome  slides  was 
made  simultaneously  with  the  black  and  white  photographs 
included  in  this  paper. 

The  reference  numbers  of  all  collections  and  photographs 
included  in  this  paper  are  found  in  brackets  following  the  date 
in  each  case.  Microscope  slides  of  mounted  specimens  with 
the  same  series  of  reference  numbers,  are  in  the  keeping  of  the 
Nova  Scotia  Museum  of  Science,  Halifax,  Nova  Scotia,  Canada. 

KEY  TO  THE  FAMILIES  OF  THE  SUBORDER  HOMOPTERA 

(Coccidae.Aleyrodidae  and  Chermidae  not  included  in  this  paper) 

1.  Beak  arising  from  ventral  base  of  head;  antennae  minute;  bristle¬ 

like;  tarsi  3-jointed;  active  and  free-living  (not  described  in  this 
paper) . Series  Auchenorrhyncha 

-.  Beak  apparently  arising  from  between  front  coxae;  antennae  prom¬ 
inent,  threadlike,  or  wanting;  tarsi  1  or  2-segmented;  relatively  in¬ 
active  or  sedentary . Series  Sternorrhyncha  2 

2.  Radial  sector  of  fore-wing  absent;  3  oblique  veins  present;  cornicles 
absent;  antennae  never  6-segmented;  all  females  oviparous,  (p.  28) 
. Fam.  Phylloxeridae 

-.  Radial  sector  of  forewing  present;  4  oblique  veins  present;  antennae 
usually  6-segmented  in  alate  forms  (Fig.  10) ;  only  sexual  females  ovi¬ 
parous,  parthenogenetic  females  viviparous  (p.  32).  .  .  .Fam.  Aphidae 
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Suborder  HOMOPTERA 

Family  PH  YLLOXERIDAE  (Chermidae) 

The  Adelgids  and  the  Phylloxerids 

The  members  of  this  family  are  closely  related  to  the  aphids 
and  are  found  in  somewhat  similar  situations.  They  differ 
from  the  aphids  in  a  number  of  respects,  i.e.,  they  lack  corni¬ 
cles,  antennae  3-5  segmented,  reduced  wing  venation  in  fore¬ 
wing,  radial  sector  absent  (fused  with  Ri);  all  reproductives 
are  parthenogenetic  or  oviparous;  males  and  sexually  perfect 
females  are  dwarfed  and  wingless.  The  two  subfamilies 
are  given  family  status  by  some  authorities. 

KEY  TO  THE  SUBFAMILIES  OF  FAMILY  PH  YLLOXERIDAE 

1.  Wingless  agamic  females,  flocculent;  antennae  5-segmented  in  alatae, 
segments  III,  IV,  V  with  solitary  sensorium,  4-segmented  antennae 
in  sexual  forms,  3-segmented  in  wingless  parthenogenetic  females; 
wings  roof-like  when  at  rest.  Species  infest  conifers,  on  needles, 

twigs  or  in  galls  (p.  28) . Subfamily  Adelginae 

(Cherminae) 

Wingless  agamic  females  usually  not  flocculent;  antennae  3-segmented 
in  alatae ;  segment  II  with  2  sensoria ;  wings  flat  when  at  rest.  Species 
not  infesting  conifers  (not  discussed  in  this  paper) ....  Subfamily 

. Phylloxerinae 


Family  PH  YLLOXERIDAE 

Subfamily  ADELGINAE 

Family  Adelgidae,  Mordvilko  1935,  by  some  authors) 

Chermes  Linn.  1758 
Adelges  Vallot 

Essig,  1942:324  makes  this  comment  in  a  footnote  with 
reference  to  this  subfamily  (or  family),  “the  transference  of 
the  name  Chermes  to  replace  Psylla  has  made  it  necessary 
to  adopt  the  name  Adelgidae  from  the  genus  Adelges  Vallot 
for  this  family”.  (No  date  was  given  for  Vallot’ s  genus). 
Hence,  the  genus  name  Adelges  Vallot,  not  Chermes  is  used  in 
this  paper.  The  three  species  taken  are  assigned  to  this  genus. 

Family  PH  YLLOXERIDAE 

Genus  ADELGES  Vallot 

The  essential  characters  for  this  genus  are  very  similar 
to  those  given  for  subfamily  Adelginae  in  the  key  to  the  Sub¬ 
families  of  Family  Phylloxeridae  above. 


Forest  Aphidae  of  Nova  Scotia 


29 


KEY  TO  THE  SPECIES  OF  THE  GENUS  ADELGES 

(Modified  after  Britton,  1923:329) 

1 .  Gall  well  formed,  pineapple  shaped,  not  terminal . 2 

Gall  not  well  formed,  terminal;  presence  causing  scraggly  deformation 
of  twig  (Figs.  28,  29,  30) . 3.  similis 

2.  Forewing  and  anal  vein  not  strongly  curved;  hindwing  with  M  di¬ 
rected  distad;  winged  form  from  gall  ovipositing  on  Larix  spp.  .  .  . 

. 2.  lariciatus 

Forewing  with  anal  vein  strongly  curved;  hindwing  with  M  not 
directed  distad.  Winged  form  from  gall  ovipositing  on  Picea  spp. 
(Figs.  26,  27) . 1.  abietus 

Subfamily  ADELGINAE 

1.  Adelges  abietus  (Linn.) 

The  Long-spurred  Pineapple  Gall  Adelgid 
Figs.  25,  26,  27 

Chermes  abietus  Linn.,  1758:454;  Cholodkovsky,  1907;  Patch, 

1909:290;  Craighead,  1950:134 
Adelges  abietus  (Linn.),  Borrow  and  Delong,  1954:271 

This  is  one  of  the  commonest  and  most  widespread  gall 
insects  found  on  the  conifers  of  Nova  Scotia.  As  the  col¬ 
lection  records  show,  it  has  been  found  in  every  county  studied 
wherever  white  spruce  is  growing.  The  galls  are  well  formed 
and  appear  as  miniature  pineapples  in  the  axils  of  terminal 
branches.  One  not  familiar  with  the  normal  growth  of  white 
spruce  might  mistake  these  galls  for  young  carpellate  cones. 
Where  they  are  numerous  they  cause  serious  deformations  of 
the  branches,  and  small  trees  are  sometimes  ruined  by  their 
presence.  Very  often  stem  growth  beyond  the  gall  stops  and 
the  twig  dies,  resulting  in  the  secondary  new  growth  taking 
on  a  peculiar  and  irregular  conformation  (Fig.  25).  Patch 
(1909:290)  counted  as  many  as  990  fresh  galls  on  a  single 
white  spruce  3  feet  tall. 

The  young  galls  are  green,  with  a  triangular-shaped  red 
mark  outlining  the  opening  of  each  cell,  which  turns  from 
purple  to  deep  red  as  the  gall  matures.  The  galls  measure 
from  about  J  to  one  inch  in  length  and  are  made  up  of  the 
swollen  bases  of  adjacent  needles,  in  which  the  adelgid  lives 
(Fig.  27).  These  cells  are  closed  until  the  emergence  of  the 
last  nymphal  instar  late  in  August,  at  which  time  they  open, 
allowing  the  emergence  of  these  forms,  which  molt  while  on  the 
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adjacent  needles  and  become  winged.  Patch  (1909:291) 
counted  50  cells  in  one  gall,  each  containing  from  8  to  12 
nymphs. 

According  to  her  observations  the  species  is  monophagous 
in  that  these  winged  emergents  appear  from  the  middle  to  the 
last  of  August;  lay  yellow  eggs  on  the  needles  of  the  host 
which  hatch  in  two  weeks  into  apterous  forms  which  over¬ 
winter  in  the  buds,  usually  of  the  same  host.  The  following 
spring  these  apterous  forms  mature  and  lay  a  batch  of  140 
or  more  eggs,  the  young  of  which  infest  new  needles  which 
results  in  the  new  pineapple  gall. 

The  fact  that  adjacent  trees  may  not  be  infested  when 
very  close  to  one  that  is  heavily  infested,  tends  to  support 
Patch’s  conclusions  that  this  adelgid  does  not  seek  a  different 
species  of  host  plant  and  that  it  is  usually  monophagous  on 
one  host. 

Winged  oviparous  forms  have  a  golden  brown  body, 
with  thorax  lighter  colored  than  abdomen;  head  and  thoracic 
lobes  dark.  The  wings  have  a  decided  greenish  cast,  especially 
in  regions  of  the  stigma  and  margin,  the  clear  part  of  the  wing 
being  slightly  yellowishgreen.  For  good  descriptions  of  the 
various  forms  with  figures,  see  Patch  (1909:290). 

Collections:  Found  in  long-spurred  pineapple  galls  in  axils  of  ter¬ 
minal  branches  of  Picea  glauca  (Moench)  Voss  (white  spruce).  ANTI- 
GONISH  COUNTY:  Route  7,  August  9,  1950;  Lochaber,  July  26,  1951; 
West  River  Road,  July  30,  1952;  St.  Andrews,  July  4,  1953.  CAPE 
BRETON  COUNTY,  Gillis  Lake,  July  12, 1951.  VICTORIA  COUNTY : 
New  Harris,  July  16,  1951;  Aspy  River  Valley,  August  17,  1951;  Bay  St. 
Lawrence,  August  17,  1951;  Neils  Harbour,  August  17,  1951.  INVER¬ 
NESS  COUNTY:  Port  Hastings,  August  13, 1951 ;  Glendale,  August  14, 
1951 ;  East  Lake  Ainslie,  August  15, 1951 ;  Cheticamp,  August,  16,  1951 ; 
Port  Hood.  August  14, 1953.  PICTOU  COUNTY :  Sunnybrae,  July  28, 
1951;  Green  Hill,  July  5,  1952.  GUYSBOROUGH  COUNTY:  St. 
Mary’s  River,  July  27,  1951;  Caledonia,  July  28,  1951.  (Reference 
numbers:  464,  631,  652,  821,  900.2). 

Subfamily  ADELGINAE 

2.  Adelges  lariciatus  (Patch) 

The  Short-Spurred  Pineapple  Gall  Adelgid 
Chernies  lariciatus  Patch,  1909:294;  Britton,  1923:330 

Because  of  the  great  similarity  between  the  gall  of  A. 
abietus  Linn.,  and  this  adelgid,  collection  records  at  first  did 
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not  differentiate  between  the  two.  Therefore  the  incidence 
of  A.  lariciatus  (Patch)  in  Nova  Scotia  cannot  be  indicated 
without  further  study.  It  is,  furthermore,  quite  possible 
that  some  of  the  records  indicating  A.  abietis  may  be  that  of 
A.  lariciatus .  However,  on  the  basis  of  existing  records, 
A.  abietis  is  far  more  extensive  in  occurrence  than  the  latter. 

The  gall  produced  by  this  species,  like  that  of  A.  abietis , 
is  not  terminal  but  occurs  in  the  axils  of  terminal  branches. 
The  closed  openings  of  each  small  needle  gall  are  marked  by 
wide  russet  lines  giving  a  general  russet  color  to  the  whole 
gall.  The  pineapple  appearance  is  even  more  striking  because 
of  shorter  needles  than  that  of  A.  abietis.  For  this  reason 
the  name  “short-spurred”  is  applied  as  contrasted  to  the 
“long-spurred”  pineapple  gall  of  A.  abietis. 

The  winged  oviparous  forms  of  A.  abietis  and  A.  lariciatus 
are  separated  on  the  basis  of  the  wing  venation  as  indicated 
in  key  to  the  species  above.  Alatae  have  head  and  thoracic 
lobes  dark,  pro  thorax  and  abdomen  light  yellowish-green, 
extremities  green;  wings  decidedly  green  with  yellow  proximal 
portion.  As  in  the  case  of  A.  abietis  the  basic  coloration 
darkens  with  the  age  of  the  individual.  Patch  (1909:294) 
describes,  figures  and  pictures  the  galls,  nymphs  and  alatae 
of  this  species.  Her  observations  further  indicate  that  the 
alternate  host  is  Larch,  i.e.,  “the  migrants  from  the  white 
spruce  galls  settled  on  the  larch  needles  and  oviposited,” 
this  migration  occurring  from  the  first  to  the  middle  of  August. 

Collections:  In  short-spurred  pineapple  galls  on  Picea  glauca 

(Moench)  Voss  (white  spruce)  found  in  the  axils  of  terminal  branches. 
ANTIGONISH  COUNTY,  Route  7,  August  9,  1950  (464). 

Subfamily  ADELGINAE 

3.  Adelges  similis  (Gillette) 

Figs.  28,  29,  30 

Chernies  similis  Gillette,  1907:15;  Patch,  1909:301 
Pineus  similis  (Gillette) 

These  forms  were  taken  from  very  loosely  formed  galls, 
causing  a  scraggly  appearance  on  the  terminal  branches  of 
the  new  growth  of  white  spruce,  quite  unlike  the  well  formed 
and  compact  galls  of  A.  abietis  and  A.  lariciatus.  These 
galls  were  of  many  shapes  and  sizes  from  about  an  inch  to 
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over  five  or  six  inches  in  length.  They  varied  in  shape  from 
straight  to  C-shaped  with  the  longer  ones  sometimes  being 
tightly  coiled.  Syrphid  larvae  were  frequently  found  prey¬ 
ing  upon  these  adelgids,  their  access  being  made  easy  by  the 
very  loose  nature  of  the  gall. 

The  alatae  are  reddish  brown  with  wdngs  smoky,  and 
body  covered  with  considerable  flocculence.  Patch  (1909:301) 
discusses  the  characters  of  the  winged  forms  and  something 
concerning  the  life  cycle,  though  it  is  not  sure  whether  the 
form  is  monophagous  or  alternates  to  a  summer  host.  Galls, 
however,  were  found  on  white,  red  and  black  spruce  in  Maine. 
To  date  only  galls  from  white  spruce  have  been  found  in  Nova 
Scotia.  Gillette  (1907:15)  describes  the  species  from  Col¬ 
orado  and  his  comparison  with  Patch’s  slides  indicates  the 
same  species  in  both  regions. 

Collections:  On  terminal  branches  of  Picea  glauca  (Moencli)  Voss, 
in  loose  scraggly  galls.  Not  common  in  the  region.  GUYSBOROUGH 
COUNT Y,  Sloane  Lake,  July  27,  1951;  INVERNESS  COUNTY,  C.  B., 
Kingsville,  August  14, 1951 ;  VICTORIA  COUNTY,  Aspee  River  Valley, 
August  17,  1951  (526). 

Suborder  HOMOPTERA 

Family  APHIDAE  (Aphididae) 

Aphides  Linnaeus,  1758:452 
Aphidae  Sammouelle,  1819:232 
Aphidina  Burmeister,  1835:85 
Aphididae  Passerini,  1863;  Buckton  1881 
Aphiidae  Baker,  1921:101 

The  etymology  of  this  family  name  has  long  been  in  a 
state  of  confusion,  largely  because  Linnaeus  did  not  properly 
define  the  application  of  the  word  Aphis.  Buckton  (1876) 
tried  to  derive  the  correct  meaning  but  came  to  no  final  decision. 
According  to  Essig  (1942a :331  footnote),  the  Greek  scholar, 
John  Varres  suggested  the  meaning  “unsparing”,  or  “lavish”, 
referring  to  the  biotic  potential  of  these  insects,  and  C.  J.  B. 
Amyot,  the  French  entomologist,  thought  the  root  meaning 
meant  “to  draw  liquid”,  which  is  a  characteristic  of  this  group. 
Essig  contends  that  the  English  form  of  the  root  is  “aphid” 
and  “therefore,  the  correct  form  of  the  family  name  is  Aphididae 
and  not  Aphidae”. 
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However,  in  Palmer  (1952:3  footnote)  the  usage  of  “Aphi¬ 
dae”  is  considered  correct,  since  it  is  in  conformity  with  opinion 
143  rendered  by  the  International  Commission  on  Zoolo¬ 
gical  Nomenclature  in  1943,  which  supersedes  Essig’s  com¬ 
ments.  (see  Bull.  Zool.  Nomen.,  1950:246,  V4).  This  princi¬ 
ple  is  therefore  applied  to  the  other  lesser  hierachical  sub¬ 
divisions  of  this  family  in  this  paper,  i.e.  aphidinae  becomes 
aphinae;  aphidini  becomes  aphini  and  aphidina  becomes 
aphina.  This  not  only  conforms  with  opinion  143  cited  above, 
but  also  simplifies  the  usage  of  these  terms. 

MORPHOLOGY  USED  IN  TAXONOMY 
Baker,  1920a  :2;  Palmer,  1952:3 

The  principle  structural  and  anatomical  features  used 
in  most  keys  for  the  identification  of  the  Aphidae  are  shown 
in  Figure  10,  which  is  an  outline  drawing  of  a  composite  alate 
aphid  illustrating  most  of  these  characters.  Color  descriptions 
are  included  under  the  various  species  headings  discussed 
in  this  paper  at  least  for  the  alate  forms.  A  great  many  of 
the  older  published  keys  used  these  color  differences  especially 
in  keying  out  the  species.  It  is  impossible  to  include  color 
illustrations  though  their  value  would  be  considerable.  Some 
of  the  works  of  Gillette  and  Palmer  (1924)  or  earlier,  contain 
very  beautiful  colored  plates  of  many  of  the  principal  aphid 
species. 

Aphids  are  phytophagous  insects  usually  living  in  colonies 
made  up  of  parthenogenetic  and  sexual  individuals  which  are 
the  progeny  of  ovo viviparous  females.  They  are  rather  small 
in  size  ranging  from  about  one  to  at  the  most  five  mm.  in 
length;  more  or  less  fragile,  soft  bodied  and  slow  moving. 
The  adult  forms  are  both  alate  (winged)  and  apterous  (wing¬ 
less)  and  usually  occur  together  in  the  same  colony.  They 
exist  in  various  colors  from  pale  yellow  to  green,  or  brown 
to  black  with  considerable  variation  in  color  pattern  with 
spotting,  or  stripes;  being  either  pruinose  or  covered  in  vary¬ 
ing  degrees  with  a  whitish  fiocculence  or  pulverulence.  They 
feed  wholly  on  plant  juices,  sucking  it  into  a  relatively  small 
stomach  and  primitive  filter  chamber.  They  lack  malpi- 
ghian  tubules  which  perhaps  is  one  reason  for  the  rather  pro¬ 
lific  excretion  of  honey-dew  through  the  anus.  Wigglesworth 
(1939)  states  that  aphid  honey-dew  is  composed  of  16.7% 
sucrose,  24.5%  invert  sugar,  39.4%  dextrin  and  3.0%  protein. 
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Fig.  10.  Outline  drawing  of  a  composite  aphid  illustrating  structures 
and  terms  used  in  this  work  for  describing  and  keying  the  various  species. 


The  head  is  rather  small  and  closely  joined  to  the  pro¬ 
thorax  with  vertex  flat,  concave  or  produced,  and  with  or 
without  frontal  tubercles.  The  eyes  are  compound  and  with 
or  without  an  ocular  tubercle.  Alate  forms  and  some  apterous 
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males  possess  three  ocelli.  The  antennae  are  quite  variable, 
with  from  three  to  six  segments,  with  segments  I  and  II  very 
short,  and  ending  with  a  terminal  filament  (unguis)  which 
varies  greatly  in  length  in  different  species.  Antennal  sen- 
soria  are  variable  in  number  and  shape  from  circular  and  oval 
to  transverse  and  band-like.  The  Rostrum  is  here  consid¬ 
ered  as  five-segmented  with  rostral  IV  and  V  fused  in  most 
aphid  groups;  it  may  be  short  extending  to  first  coxae  or 
longer  than  body;  blunt,  tapering  or  elongate. 

In  alate  forms  the  thorax  is  well  developed,  but  in  the 
apterae  it  is  not  distinct  being  somewhat  fused  with  the  abdo¬ 
men.  Spiracles  are  present  on  the  meso  —  and  metathorax 
and  often  lateral  tubercles  are  on  the  prothorax. 

Wings  occur  on  viviparous  females  and  certain  male 
sexuales,  usually  folded  roof-like  over  the  back  when  at  rest, 
the  forewings  are  larger  with  the  typical  or  “normal”  vena¬ 
tion  shown  in  Figure  10.  Variations  occur  in  the  reduction 
of  medial  branches;  shape  of  the  radial  sector  and  its  relation 
to  the  stigma;  and  in  coloration,  presence  or  absence  of  fus¬ 
cous;  veins  bordered  or  not,  or  clear.  The  hind  wings  are 
small,  very  reduced  in  some  groups,  with  hamuli  on  the  anterior 
margin  and  with  fewer  veins,  reduced  still  more  in  certain 
groups.  The  legs  vary  from  short  to  very  long  with  con¬ 
siderable  variation  in  the  number,  distribution  and  kind  of 
hairs  and  spines,  especially  on  the  tibia,  which  in  oviparous 
females  is,  in  addition,  often  swollen  and  covered  with  sensoria. 
The  tarsus  is  two -segmented,  the  first  very  short,  and  the  longer 
second  segment  bearing  two  simple  claws. 

The  number  of  segments  making  up  the  abdomen  varies 
from  eight  to  nine,  all  more  or  less  indistinct,  though  more 
easily  differentiated,  possessing  seven  pairs  of  spiracles  res¬ 
pectively.  Figure  10  illustrates  the  positioning  of  lateral, 
dorsal  and  caudal  tubercles,  which  vary  in  number  and  struc¬ 
ture  with  different  species.  Wax  glands,  hairs  or  setae  are 
also  usually  present.  Cornicles  (honey  tubes  or  nectaries) 
which  are  oil  or  wax-secreting  organs,  occur  on  the  fifth  or 
sixth  abdominal  segment;  sometimes  they  are  wanting.  Their 
shape  varies  from  cylindrical,  to  swollen,  straight  to  curved, 
truncate  or  mammiform,  to  mere  pores;  they  may  be  smooth, 
imbricated,  partly  reticulated,  or  sometimes  hairy;  and  with 
or  without  a  flange  on  the  distal  end.  The  last  two  segments 
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are  modified  into  the  cauda  (tail),  and  anal  plate,  structures 
peculiar  to  this  family,  which  are  very  distinctive  in  the  differ¬ 
ent  species,  varying  from  inconspicuous  to  rounded,  or  short, 
tapering  to  knobbed,  to  elongate  tapering  or  spatulate.  In 
male  sexuales  the  genital  organs  are  made  up  of  a  genital 
plate,  penis  and  a  pair  of  valves.  In  female  sexuales  the 
abdomen  is  often  drawn  out  posteriorly  into  a  long  tapering 
tube. 

For  a  more  detailed  and  comprehensive  treatment  of  the 
morphological  characters  found  in  the  Aphidae,  consult  works 
such  as  the  following:  Patch  (1909a)  and  others  of  her  publi¬ 
cations;  Sanborn  (1904);  Swain  (1919);  Theobald  (1926, 
1927,  1929);  Gillette  and  Palmer  (1931);  and  more  recently 
a  most  excellent  compilation  of  over  433  species  is  figured 
and  described  by  Palmer  (1952). 

LIFE  CYCLE 

No  one  aphid  life  cycle  can  adequately  represent  the 
variations  encountered  in  the  whole  group.  Generally  speak¬ 
ing,  however,  a  type  known  as  heterogamy  or  cyclic  repro¬ 
duction  typifies  conditions  found  in  which  there  is  an  alter¬ 
nation  of  summer  asexual  generations  with  a  fall  sexual  genera¬ 
tion.  The  various  forms  encountered  in  this  cycle  are  as 
follows  (Fig.  11): 

Fundatrix  (Stem  Mother)  hatches  from  the  overwintering 
egg  in  the  spring  about  the  time  the  buds  are  beginning  to 
open  and  is  either  apterous  or  alate.  Upon  maturity  she 
begins  to  produce  young  parthenogenetically  (without  fertiliza¬ 
tion).  Since  the  young  hatch  from  the  eggs  internally,  they 
are  born  alive  (viviparous).  This  type  of  female  is  there¬ 
fore  o  vo  viviparous. 

F undatrigeniae  are  the  parthenogenetic  offspring  of  the 
stem  mother  and  are  either  alate  or  apterous.  They  mature 
and  give  rise  ovoviviparously  to  one  or  more  generations. 
In  some  groups,  i.e.  Panaphina  and  Drepanosiphina,  this  form 
may  be  absent,  only  male  sexuales  being  alate. 

Migrantes  (Migrants)  are  alate  and  arise  from  the  second 
or  third  generation  of  apterous  fundatrigeniae  on  the  winter 
or  primary  host.  Upon  maturity  they  fly  to  a  suitable  sum¬ 
mer  or  secondary  host  and  then  reproduce  parthenogenetically 
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apterous  forms.  If  they  stay  on  the  same  or  a  similar  winter 
host  they  continue  to  produce  both  apterous  and  alate  forms. 

Alienicolae  (seconds)  are  apterous  offspring  on  the  summer 
hosts  which  continue  to  reproduce  ovoviviparously  throughout 
the  growing  season  on  the  secondary  host. 
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Fig.  11.  Life  cycle  of  Aphis  pomi  (DeGeer). 


Sexuparae  (gynoparae)  represent  the  last  viviparous 
generation  produced  on  the  summer  host.  They  are  alate  or 
apterous  and  give  rise  parthenogenetically  to  sexuales,  either 
on  the  summer  host  or  after  migrating  back  to  the  winter 
host, 

Sexuales  (sexes)  are  the  male  and  female  offspring  of  the 
sexuparae  sometimes  born  on  the  summer  host,  but  more 
frequently  on  the  winter  host.  They  quickly  mature,  mate, 
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and  the  apterous  oviparous  females  lay  from  one  to  several 
eggs,  usually  on  the  bark  of  the  winter  host.  Alate  male 
sexuales  more  often  occur  on  the  summer  host  and  fly  back 
to  the  winter  host  and  mate.  Sexuales  feed  very  little  and 
usually  die  before  winter. 

The  life  history  shows  considerable  variation  between 
different  species  and  in  the  same  species  in  different  climates. 
Most  species  are  fairly  specific  as  to  host  plants  and  many 
appear  to  be  monophagous;  others  accept  hosts  within  related 
plant  groups.  Contrary  to  popular  opinion,  relatively  few 
species  have  a  primary  (winter  host)  which  is  usually  a  per¬ 
ennial  or  woody  plant  and  from  one  to  several  secondary 
(summer  hosts)  which  are  usually  annuals  or  herbaceous 
plants.  There  are  also  some  species  which  are  very  cosmo¬ 
politan  in  habit  accepting  most  any  plant  within  normal  fly¬ 
ing  range,  i.e.,  Myzus  persicae  (Sulzer),  Macrosiphum  eu- 
phorbiae  (Thos.)  Aphis  gossypii  Glover.  Some  species  which 
in  cooler  climates  normally  show  alternation  of  hosts  and  the 
production  of  fall  sexuales,  may  in  warmer  climates  continue 
reproduction  parthenogenetically  throughout  the  year,  i.e., 
Aphis  pomi  De  Geer,  Aphis  malifoliae  Fitch,  which  do  so 
by  maintaining  parthenogenetic  colonies  on  evergreen  hosts 
(Essig.  1942:334).  Apparently  the  production  of  sexuales 
is  in  some  way  correlated  with  climate,  in  a  somewhat  analogous 
way  in  which  the  production  of  alate  forms  appears  to  be 
correlated  with  the  condition  of  the  host  plant,  i.e.,  alatae  will 
develop  in  the  laboratory  on  drying  pieces  of  host  plants  more 
quickly  than  when  left  on  the  live  host  in  the  field. 

Many  other  varieties  and  exceptions  may  be  encountered 
in  the  life  history.  Not  all  summer  alate  forms  migrate  in  a 
normal  migratory  species.  Apterous  colonies  may  continue 
throughout  the  growing  season  on  the  winter  host,  simul¬ 
taneously  with  colonies  on  the  summer  host.  If  this  summer 
host  is  a  perennial  some  members  of  the  species  may  over¬ 
winter  on  it,  not  migrating  back  to  the  winter  host.  Other 
specific  variations  are  considered  under  the  species  descriptions 
when  they  are  known.  For  further  discussion  on  this  subject 
see  Hottes  and  Frison  (1931:130-135);  Essig  (1942:333-335) 
and  Palmer  (1952:4-5). 
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Many  of  the  species  met  with  will  be  of  little  or  no  econo¬ 
mic  importance,  if  one  considers  only  the  amount  of  des¬ 
truction  on  the  immediate  host,  but  in  the  long  term  study  of 
life  cycles,  the  aphid  of  no  seeming  economic  importance  on 
its  recorded  host  may  be  very  destructive  on  its  alternative 
or  secondary  host.  By  checking  its  growth  at  earlier  stages 
in  its  life  cycle,  it  may  save  important  crops  and  the  expensive 
use  of  sprays.  Some  of  the  more  common  pests  are  the  woolly 
apple  aphid,  Eriosoma  lanigerum,  which  is  a  universal  pest 
on  the  apple  and  elm.  Aphis  pomi  is  difficult  to  control  and 
is  also  widely  distributed;  Macrosiphum  rosae  is  a  common 
pest  on  the  dooryard  rose  bush;  Aphis  brassica  is  the  common 
cabbage  aphid;  while  Rhopalosiphum  persicae  is  a  trouble¬ 
some  pest  to  the  greenhouse  curator.  Most  of  these  are  readily 
killed  by  contact  insecticides.  The  importance  of  aphid 
destructiveness  on  grain  crops  was  forcibly  seen  in  Alberta 
the  summer  of  1949  when  over  a  million  dollars  worth  of 
barley  was  destroyed  by  their  feeding. 

In  fact,  Aphids  constitute  one  of  the  most  injurious  insect 
groups.  “Their  attacks  on  plants  cause  serious  damage  in 
three  ways:  (1)  by  robbing  the  plant  of  sap,  (2)  by  the  toxic 
action  of  their  salivary  secretions,  injected  during  feeding, 
thus  causing  stunting  of  growth,  deformation  of  leaves  and 
even  of  fruit,  or  causing  galls  on  leaves,  stems  or  roots,  (3)  by 
acting  as  vectors  of  viruses  which  cause  many  diseases  of  plants. 
Since  aphids  are  usually  specific  as  to  plants  attacked  and  as 
to  plant  viruses  carried  in  the  capacity  of  vectors  their  taxo¬ 
nomy  is  highly  important”  (Palmer  1952,  p.  5). 


KEY  TO  SUBFAMILIES  OF  THE  FAMILY  APHIDAE 

1.  Antennae,  cauda  or  cornicles  or  all  three  well  developed,  sensoria 

circular  or  oval;  wing  veins  not  reduced  (Fig.  10).  Found  exposed 

on  plants  (p.  40) . Aphinae 

-.  Antennae  short;  cauda  small  (Fig.  183);  cornicle  reduced  (Fig.  161) 
or  small  pore  or  wanting;-  sensoria  transverse  or  annular  (Fig.  133), 
sometimes  circular;  wing  veins  reduced,  media  once-branched  (Fig. 
110)  or  simple  (Fig.  116).  Found  under  flocculent  secretions,  in 
folded  leaves,  galls  or  roots.  (Mindarus  excepted) . 2 

2.  Radial  sector  of  fore-wing  arising  at  proximal  end  of  stigma  (Fig.  110); 

cauda  slightly  produced;  but  not  knobbed.  Found  in  exposed 
situations  (p.  164) . Mindarinae 
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Radial  sector  arising  near  distal  end  of  stigma  (Fig.  116);  cauda 
semilunar  or  knobbed  (Fig.  182);  wax  glands  numerous.  Found  in 
concealed  situations,  i.e.,  flocculence,  folded  leaves,  galls  or  roots.  .  .  .3 
3.  Cauda  semilunar  (Fig.  183);  anal  plate  entire  (Fig.  180);  ovipara 
lay  solitary  egg;  non-functioning  mouth  parts  in  sexuals  (p.  147). 

.  Eriosomatinae 

-.  Cauda  knobbed  (Fig.  182) ;  anal  plate  bilobed  (Fig.  182) ;  ovipara  lay 
several  to  many  eggs;  functional  mouth  parts  in  sexuals  (p.  161). 
.  .  Hormaphinae 


Family  APHIDAE 

Subfamily  APHINAE  Gillette  and  Palmer 

Gillette  and  Palmer,  1931:830;  Palmer,  1952:8 

The  members  of  this  subfamily  are  characterized  by  having 
cornicles  cylindrical  or  clavate,  or  as  raised  rims,  usually  on 
mammiform  base,  rarely  absent.  Cauda  usually  well  develop¬ 
ed,  but  various,  sometimes  short  and  rounded,  or  elongate, 
spatulate  or  comical,  sometimes  knobbed.  Wing  venation 
generally  normal  throughout  the  group.  Antennae  long  and 
slender,  usually  with  circular  or  subcircular  sensoria;  unguis 
filamentous  in  most  forms,  but  short  in  primitive  forms. 
Compound  eyes  developed  in  apterae.  Living  exposed  on 
plants,  sometimes  in  curled  leaves  or  on  roots  underground. 

KEY  TO  TRIBES  OF  SUBFAMILY  APHINAE 

1.  Radial  sector  of  fore-wing  straight  (Fig.  113)  or  curved;  cornicle  mere 
rim,  on  broad,  shallow  cone  (Fig.  162);  mammiform;  sometimes 


sessile  rim  on  body . 2 

-.  Radial  sector  curved,  never  straight  (Fig.  112);  cornicle  elongate 
(Fig.  156),  or  truncate,  sometimes  pore-like  or  absent . 4 

2.  Cauda  knobbed  (Fig.  168) . 3 

-.  Cauda  not  knobbed  (Fig.  172) . 5 

3.  Anal  plate  entire  (p.  146) . Thelaxini 

-.  Anal  plate  divided  (not  taken  in  region)  (Subtribe  Salusaphina) 

(p.  110) . Panaphini 

4.  Cornicle  truncate  (Fig.  157),  sometimes  elongate,  rarely  ring,  pore  or 


absent;  cauda  knobbed  (Fig.  173),  anal  plate  bilobed  or  indented 
(Fig.  184);  cauda  always  knobbed  when  cornicles  elongate;  cauda 
semilunar,  anal  plate  entire  if  large  hairy  species  (p.  1 10) .  Panaphini 

(Callipterini) 
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Cornicle  elongate  (Fig.  153),  never  truncate,  rarely  absent;  cauda 
elongate,  not  knobbed,  sometimes  semilunar;  anal  plate  entire; 

never  hairy  species  (p.  41) . Aphini 

5.  Unguis  stubby,  much  shorter  than  base  antennal  segment  VI ;  radial 
sector  straight  (excepting  Anoecina,  Tramina,  and  Lachnus) ;  antenna 

and  cornicle  hairy  (excepting  Essigella)  (p.  98) . Lachnini 

Unguis  much  longer  than  base  of  VI  (Fig.  134),  radial  sector  curved; 
antenna  and  cornicle  not  noticeably  hairy  (p.  143).  (Sub tribe) 
. . .  Phyllaphina 


Subfamily  APHINAE 

Tribe  APHINI  Gillette  and  Palmer 

Aphidini  Thomas,  1877:3;  Baker,  1920:39 

Aphini  Gillette  and  Palmer,  1932b  :369;  Palmer,  1952:112. 

The  members  of  this  tribe  include  most  of  the  common 
species  and  as  well,  injurious  forms  of  the  known  Aphidae. 
Because  of  their  variety  and  abundance,  a  large  number  of 
genera  exist,  being  separated  chiefly  on  the  basis  of  variations 
in  cornicles,  cauda,  anal  plate,  frontal  tubercles,  body  hairs, 
antennae  and  sensoria.  Wax  secretion  is  rare;  cornicles 
usually  elongate,  rarely  pore-like  or  truncate;  antennae 
usually  longer  than  half  body  length  and  with  filamentous 
unguis;  frontal  tubercles  prominent  in  one  sub  tribe,  Macrosi- 
phina;  4-segmented  rostrum,  with  fifth  segment  fused  with 
IV;  eyes  with  ocular  tubercle;  distinct  and  curved  radial 
sector  in  forewings.  Alternation  between  hosts  is  common 
with  apterous  and  alate  generations;  oviparous  females  often 
apterous,  males  usually  alate.  Most  often  found  free  as  colon¬ 
ies  on  leaves  of  trees  and  herbs  or  on  twigs  and  roots,  very 
frequently  attended  by  ants. 

KEY  TO  THE  SUBTRIBES  OF  THE  TRIBE  APHINI 

1.  Head  without  prominent  antennal  tubercles  (Fig.  132),  rarely  ex¬ 
ceeding  vertex;  cornicles  4  times  hind  tarsus  or  shorter,  not  reticulated 
(Fig.  154);  cauda  usually  shorter  than  twice  hind  tarsus  (p.  42). 

.  Aphina 

-.  Head  with  prominent  antennal  tubercles  (Fig.  129),  exceeding  vertex; 
cornicles  longer  than  4  times  hind  tarsus,  often  reticulated  (Fig.  153); 
cauda  usually  longer  than  hind  tarsus  (p.  67) . Macrosiphina 
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Tribe  APHINI 

Subtribe  Aphina  Gillette  and  Palmer 
Aphidina  Baker,  1920a  :40. 

Aphina  Gillette  and  Palmer,  1932b  :369;  Palmer,  1952:113). 

In  addition  to  tribal  characters,  the  insects  of  this  sub¬ 
tribe  have  frontal  tubercles  only  slightly  developed  and  rarely 
exceeding  vertex  (ocellus  not  included  as  part  of  vertex).  The 
cauda  varies,  but  is  usually  shorter  than  twice  hind  tarsal 
length.  The  cornicles  are  never  reticulated,  and  usually 
never  longer  than  4  times  hind  tarsal  length.  Hairs  are  simple, 
pointed  and  short. 

KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  APHINA 

1.  Antennae  6-segmented;  cornicles  cylindrical  to  tapering,  or  slightly 

swollen  near  distal  end  and  with  or  without  flange . 2 

Antennae  5-segmented;  cornicles  cylindrical  to  tapering  (p.  60) 
.  Cerosipha 

2.  Forewing  with  media  twice-forked  (Fig.  120) . 3 

Forewing  with  media  once-forked  (p.  66) . Toxoptera 

3.  Cauda  usually  not  as  long  as  cornicles;  cornicles  cylindrical,  incrassate 

or  clavate . 4 

Cauda  long  and  broad,  considerably  longer  than  cornicles,  longer 
than  width  at  base;  cornicles  very  short,  about  equal  to  width  of 
base  of  cauda,  swollen  beyond  middle  in  alatae  and  without  flange 
(p.  61) . Hyalopterus 

4.  Cornicle  cylindrical  to  tapering  (Fig.  154),  not  reticulated  at  distal 

end;  cauda  tapering  to  cylindrical  (p.  42) . Aphis 

Cornicle  swollen,  clavate,  longer  than  entire  length  of  cauda;  cauda 
parallel-sided  or  tapering  (p.  62) . Rhopalosiphum 

Subtribe  Aphina 

Genus  APHIS  Linnaeus 

Linnaeus,  1758:451;  Buckton,  1879:31;  Baker,  1920a  :43;  Palmer, 

1952:116 

The  species  of  this  genus  are  characterized  as  follows: 
head  with  frontal  tubercles  never  exceeding  slightly  convex 
vertex.  Antennae  6-segmented,  unguis  filamentous,  with 
secondary  sensoria  subcircular,  often  with  narrow  rims.  Fore¬ 
wings  normal  with  twieebranched  media;  hind  wings  with 


Forest  Aphidae  of  Nova  Scotia 


43 


both  media  and  cubitus  present.  Cornicles  quite  variable 
in  length,  but  usually  cylindrical  and  tapering.  Cauda  gener¬ 
ally  shorter  than  cornicles,  tapering  to  cylindrical,  often  con¬ 
stricted  near  middle  with  denticulate  surfaces.  Anal  plate 
is  rounded.  Hairs  may  be  pointed  or  blunt;  usually  not 
longer  than  diameter  of  segment  from  which  they  arise;  those 
on  cauda,  curved,  and  about  as  long  as  cauda.  Lateral  tuber¬ 
cles  present,  always  on  abdominal  I  and  VII.  Males  usually 
alate;  oviparous  females  apterous.  Usual  hosts,  deciduous 
trees  and  herbaceous  plants,  living  on  leaves,  twigs  and  roots. 
Baker  (1920a  :43)  discusses  the  problems  relative  to  the  type 
for  this  genus,  suggesting,  Aphis  sambuci  Linn.,  set  bv  Latreille, 
1802. 


KEY  TO  THE  SPECIES  OF  THE  GENUS  APHIS 

(Modified  after  Palmer,  1952:116;  Hottes  and  Frison,  1931:176) 

1.  Cornicles  smooth,  not  imbricated . 1.  cardui 

Cornicles  imbricated  (Fig.  154) . . . 2 

2.  Hind  tibia  of  viviparae  not  bearing  sensoria . 3 

Hind  tibia  of  all  viviparae  bearing  sensoria  (Not  taken  in  region) 

3.  Rostrum  broadly  obtuse  (Fig.  10)  IV  and  V  shorter  than  twice 

width  at  base . 2.  cerasifoliae 

Rostrum  slender,  IV  and  V  longer  than  twice  width  at  base . 4 

4.  Cauda  not  longer  than  broad . 5 

-.  Cauda  longer  than  broad . .  7 

5.  Cauda  bearing  at  least  6  hairs  on  each  side . 12.  sambucifoliae 

Cauda  bearing  fewer  than  6  hairs  on  each  side . 6 

6.  Cornicle  shorter  than  1.5  times  base  of  VI . 3.  crataegifoliae 

-.  Cornicle  at  least  1.5  times  as  long  as  base  of  VI . 1.  cardui 

7.  Cauda  tapering,  ending  in  a  point  (Fig.  174) . 8 

-.  Cauda  not  tapering,  tip  rounded  (Fig.  166) . 10 

8.  Unguis  shorter  than  3  times  base  of  VI  (Fig.  136),  abdomen  green 

or  pink . 11.  saliceti 

-.  Unguis  at  least  3  times  base  of  VI;  abdomen  brown-black  to  black 
or  reddish-brown . 9 

9.  Antennae,  with  conspicuous  setae,  as  long  as,  or  longer  than  width 

of  antennae;  secondary  sensoria  on  antennal  III  in  irregular  double 
row;  on  Populus  spp . 7.  maculatae 

-.  Antennae  with  inconspicuous,  translucent  setae,  not  equal  to  width 
of  antennae;  secondary  sensoria  on  antennal  III  in  more  or  less 

straight  and  regular  row;  not  on  Populus  spp . 5.  folsomii 

10.  Cauda  about  as  long  as  2  times  base  of  VI  in  apterae  (Not  taken 

in  region) . lutescens 

Cauda  never  longer  than  1.5  times  base  of  VI . 11 
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11 

12 

13 

14 

15 


16 

17 

18 
19 


Cauda  not  bushy,  bearing  2-4  pairs  of  lateral  hairs . 12 

Cauda  bushy,  bearing  5  or  more  pairs  of  lateral  hairs . 14 

IV  longer  than  V . 6.  helianthi 

IV  not  noticeably  longer  than  V . 13 

IV  of  alatae  typically  with  sensoria  (Species  not  taken  in  region) .... 

IV  of  alatae  typically  without  sensoria . 8.  neogillettei 

Unguis  equal  to  III . 15 

Unguis  usually  distinctly  shorter  than  III . 18 

Cauda  but  slightly  longer  than  wide  (Fig.  170)  rather  wart-shaped 
distal  to  neck;  several  sensoria  of  IV  of  alatae. . .  12.  sambucifoliae 
Cauda  distinctly  longer  than  wide  (Fig.  166),  cylindrical  to  spoon¬ 
shaped  distal  to  neck . 16 

Sensoria  not  more  than  10  on  III  of  alatae . 10.  pomi 

Sensoria  more  than  10  on  III  of  alatae . 17 

Sensoria  typically  absent  on  V  in  alatae . 4.  fabae 

Sensoria  typically  present  on  V  in  alatae . 9.  oenotherae 

Unguis  not  longer  than  1.5  times  base  of  VI . 13.  spiraephila 

Unguis  2-3  times  base  of  VI . 19 

Cauda  about  half  as  long  as  base  of  VI,  hardly  longer  than  broad 

. 14.  viburniphila 

Cauda  2  /3  to  as  long  as  base  of  VI,  nearly  twice  as  long  as  broad 
. 6.  helianthi 


Subtribe  Aphina 

1.  Aphis  cardui  Linnaeus 

The  Plum  and  Thistle  Aphid 
Figs.  92,  104 

Aphis  cardui  Linn.,  1758:452;  Kaltenbach,  1943:115;  Baker,  17; 

Smith  (R.  H.),  1924  (circ.);  Gillette  and  Palmer,  1932b:  387; 

MacGillivray,  1952:74;  Palmer,  1952:127. 

Brachycaudus  cardui,  van  der  Goot,  1915:254. 

Anuraphis  cardui,  Theobald,  1927:233  (Synonymy). 

A  fairly  common  and  variable  species  both  as  to  host  and 
as  to  color  characteristics;  varying  from  light  green  to  almost 
shiny  black,  older  forms  usually  of  darker  color,  with  large 
dorsal  patch  and  bands  on  dorsum.  Found  generally  clustered 
in  compact  colonies  on  the  stem  of  host  plant  at  the  inflores¬ 
cence  and  attended  by  several  species  of  ants.  On  artichoke, 
however,  alatae  are  green  with  black  thorax  and  together  with 
apterae  scattered  from  growing  tip  along  leaves  to  ground. 
Palmer  (1952:127)  and  Patch  (1914b  :253)  reports  its  presence 
on  plum  Prunus  sp.)  as  winter  host  and  thistle  ( Cirsium 
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lanceolatum)  as  summer  host.  In  Nova  Scotia,  however,  it 
was  found  more  frequently  on  ragwort  than  on  thistle.  Theo¬ 
bald  (1927:233)  and  Palmer  (1952:127)  describe  and  figure 
this  species. 

Important  distinguishing  characters:  short  cauda,  long 
cornicles  (.22-32,  twice  as  long  as  hind  tarsal  II);  long  rostral 
IV  and  V  (.18-.20)  and  black  body  of  alatae  resulting  from  bands 
and  dorsal  patch. 

Collections :  Taken  on  three  hosts  as  follows: 

On  Helianthus  tuberosus  Linn.  (artichoke)  in  garden.  ANTI- 
GONISH  COUNTY,  Antigonish,  July  24,  1950  (453). 

On  Senecio  Jacobaea  Linn,  (ragwort).  ANTIGONISH  COUNTY: 
Crystal  Cliffs,  August  16,  1950  (470);  Route  7,  July  30,  1952  (663); 
Cloverdale,  July  28,  1953  (874);  Antigonish,  August  7,  1953  (878). 
PICTOU  COUNTY,  Sunnybrae  (Stellarton),  July  28,  1951  (470). 

GUYSBOROUGH  COUNTY,  Stormont,  July  17,  1953  (847).  INVER¬ 
NESS  COUNTY,  Glendale,  August  15,  1953  (911). 

On  Cirsium  sp.  (Tourn.)  Linn,  (thistle).  LUNENBURG  COUNTY, 
Tancook  Island,  August  9,  1952  (681).  INVERNESS  COUNTY, 
Maple  Ridge,  August  13,  1953  (893). 

Subtribe  Aphina 

2.  Aphis  cerasifoliae  Fitch 

The  Chokeberry  Aphid 
Figs.  43,  44,  69,  70 

Aphis  cerasifoliae  Fitch,  1855:131;  Thomas,  1879:93;  Patch,  1914a: 
260;  Swain,  1919:97;  Gillette  and  Palmer,  1932b  :389;  Mac- 
Gillivray,  1952:74;  Palmer,  1952:128. 

This  aphid  has  been  taken  on  three  different  species  of 
host  plants  and  in  all  cases  the  type  of  infestation  and  host 
damage  produced  is  very  similar.  Its  occurrence  is  general 
and  hosts  attacked  are  usually  heavily  infested,  causing  a 
characteristic  pseudogall  formation  by  the  curling  and  folding 
of  the  young  terminal  leaves  (Plates  VII,  XIV).  The  colonies 
are  usually  large  and  very  compact,  typically  inhabiting  the 
underside  of  terminal  leaves  along  leaf  veins  or  on  adjacent 
stem  and  inflorescence.  A  copius  amount  of  honey-dew  is 
present  and  ants  are  usually  present  in  large  numbers.  The 
damage  is  severe  and  results  in  malformed  terminal  growth 
of  the  host  plant.  The  Syrphid  fly  seems  to  particularly 
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favor  ovipositing  in  the  colonies  of  this  aphid  as  they  have  been 
observed  doing  so  on  several  occasions  (Fig.  70). 

The  stem  mothers  (fundatrix)  are  pale  yellowish  green, 
but  lack  pulverulence,  with  body  length  slightly  longer  than 
apterous  summer  forms. 

Apterous  summer  viviparae  are  pale  green  to  somewhat 
bluish  green,  with  head  lighter  color;  thorax  green  with  dark 
green  mid-dorsal  line,  abdomen  pale  to  bluish-green  with  dark 
green  median  line  and  darker  green  transverse  lines  between 
segments,  separating  the  transverse  bands  of  white  flocculence. 
Cornicles  pale  with  dusky  tips,  slender  and  slightly  tapering 
cauda  lighter  with  dark  tip  and  tapering  from  broad  base. 

Alatae  are  pale  to  apple  green  with  head,  antennae,  thorax, 
abdominal  tubercles,  cornicles,  tip  of  cauda,  femora  and  tarsi 
blackish.  Body  length  2-2.5  same  as  apterous  forms,  but 
smaller  than  fundatrix.  Lateral  tubercles  on  prothorax  and 
all  segments  of  abdomen.  Forewing  with  second  fork  of 
media  short. 

Swain  (1919:97),  Patch  (1914a:260)  give  descriptions 
with  measurements  of  apterae  and  alatae  Palmer  (1952:128) 
also  includes  in  addition  descriptions  and  figures  of  sexuales. 

Collections:  On  underside  of  curling  terminal  leaves  of  Amelanchier 
Wiegandii  Neils  (wild  pear).  ANTIGONISH  COUNTY,  Route  7, 
July  24,  1951  (521a). 

On  Prunus  pensylvanica  Linn,  (pin  cherry).  ANTIGONISH 
COUNTY,  Route  7,  July  10,  1953  (832a). 

On  Prunus  virginiana  Linn.  (choke  cherry).  ANTIGONISH 
COUNTY,  Cape  George,  June  23,  1953  (812). 

Subtribe  Aphina 

3.  Aphis  crataegifoliae  Fitch 

The  Long-beaked  Clover  or  Hawthorn  Aphid 

Figs.  37,  48 

Aphis  crataegifoliae  Fitch,  1851:66;  Baker,  1919c:185  (Synonymy); 

Hottes  and  Frison,  1931a:190;  Palmer,  1952:132. 

Aphis  brevis  Patch,  1915c :431. 

This  species  favors  the  terminal  shoots  and  underside  of 
young  leaves  of  wild  pear  (Fig.  37),  occurring  in  dense  and 
rather  extensive  colonies.  Apterous  forms  on  this  host  are 
slightly  lighter  green  with  more  pulverulence  than  those  which 
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occur  on  english  hawthorn  (Fig.  48) .  The  colonies  are  attended 
by  numerous  ants  and  are  often  preyed  upon  by  large  syrphid 
larvae  (Fig.  37). 

The  apterae  are  generally  from  light  to  vivid  leaf  green 
with  dark  cornicles.  Transverse  bands  of  whitish  pulveru- 
lence  occurs  across  the  thorax  and  abdomen.  Alatae  have 
black  head  and  thorax  with  yellowish  to  pinkish-green  abdomen ; 
black  lateral  areas  occur  on  abdominal  VI,  VII,  and  VIII. 
Other  extremities  dusky  brown  to  blackish;  cauda  pale,  broad 
and  tapering.  Cornicles  cylindrical  with  denticulate  imbri¬ 
cations. 

Descriptions  with  figures  of  alate  and  male  sexual  forms 
are  given  by  Palmer  (1952:132).  Hottes  and  Frison 
(1931a-190)  report  that  “it  over-winters  on  apple  and  haw¬ 
thorn,  from  the  leaves  of  which  it  migrates  in  summer  to  the 
stems  and  crowns  of  red  clover  and  certain  other  plants”. 
It  has  not  been  taken  on  the  summer  host  in  Nova  Scotia 
as  yet.  The  species,  however,  is  of  quite  common  occurrence 
on  its  winter  host. 

Collections:  On  terminal  stems  and  underside  of  terminal  leaves 
of  winter  host,  Amelanchier  Wiegandii  Neils  (wild  pear).  ANTIGON- 
ISH  COUNTY,  Route  7,  June  29,  1950  (422a). 

On  terminal  shoots  and  underside  of  leaves  of  winter  host,  Crataegus 
monogyna  Jacq.  (english  hawthorn).  ANTIGONISH  COUNTY,  Anti- 
gonish,  June  10,  1952  (610);  June  17,  1953  (809). 

Subtribe  Aphina 

4.  Aphis  fabae  Scopoli 

The  Bean  Aphid 
Figs.  83,  84,  103,  128 

Aphis  fabae  Scopoli,  1763:136  and  139;  Jones  (M.G.),  1942:67; 
Jacob,  1945:102 and  1947:431;  Palmer,  1952:135. 

Aphis  rumicis  Linn.,  Davidson  (J.),  1921:81  (misidentification) ; 
Horsfall,  1925:1;  Franssen,  1927:16;  Theobald,  1927:98  (Syno¬ 
nymy);  Gillette  and  Palmer,  1932b :439;  Hille  Ris  Lambers, 
1934:27. 

This  species  is  commonly  confused  with  A.  rumicis  Linn. 
The  latter  is  distinguished  from  A.  fabae  Scopoli,  by  the  slightly 
swollen  hind  tibia  of  ovipara;  short  thick  cauda;  absence  of 
sensoria  on  IV  of  alate  vivipara  apterous  male;  and  cornicle 
without  a  flange. 


48 


Kalman  Dale  Archibald 


Forms  of  A.  fabae  Scopoli  ha\e  been  found  most  often 
on  the  common  burdock  and  less  frequently  on  curled  dock 
in  Nova  Scotia.  This  species  is  highly  polyphagous,  especially 
as  regards  its  summer  host,  appearing  to  have  no  secondary 
host  specificity  whatsoever.  It  is,  furthermore,  subject  to 
much  color  variation  according  to  the  different  plants  infested, 
which  in  turn  appears  to  affect  its  mealy  covering  as  well  as 
size.  Structural  characteristics  which  in  some  species  are 
relatively  constant,  vary  greatly  in  A.  fabae,  i.e.,  on  antennal 
III,  sensoria  vary  from  10  to  22  on  different  individuals  and 
even  vary  on  the  same  individual  between  the  two  antennae 
and  cornicles  vary  considerably  in  their  relative  length  to  the 
cauda. 

According  to  Theobald  (1927:103)  the  species  winters  in 
the  egg  stage  on  Chenopodium ,  but  Palmer  (1952:136)  lists 
Euonymus  sp.  (strawberry  bush),  Viburnum  ovulus  (high  bush 
cranberry),  and  V.  opulus  var.  sterili  (snowball)  as  the  winter 
hosts.  Theobald  lists  some  46,  and  Palmer  26,  different 
summer  hosts,  many  of  which  are  common  garden  vegetables. 
Eggs  are  laid  in  the  rather  hit  or  miss  fashion,  some  on  young 
wood,  but  most  at  base  of  buds,  yellow  at  first,  then  changing 
to  black.  The  spring  fundratrix  produces  apterous  viviparae, 
which  later  produce  alate  summer  migrants  by  late  June  or 
mid-July,  which  fly  to  some  herbaceous  host.  Their  eventual 
success  depending  upon  which  herbaceous  host  they  happened 
to  light  upon.  Beans,  poppies  and  burdock  serve  as  hosts 
on  which  they  seem  to  thrive,  causing  severe  leaf  curl  and  gen¬ 
eral  debilitation  of  host.  By  fall,  alatae  appear  on  these 
herbaceous  -plants  and  return  to  winter  hosts  and  produce 
oviparous  females,  joined  later  by  alate  males. 

Apterous  forms  on  curled  dock  are  velvety  black,  feeding 
head  down  on  stems  in  closely  compact  colonies  mostly  on 
terminal  shoots,  but  also  extending  part  way  down  the  stem. 
On  Arctium  sp.  apterous  forms  are  stem  feeders,  dark  olive- 
green  to  black  in  color,  those  on  Arctium  minus  (hill)  Benth. 
being  fairly  heavily  marked  by  four  dorsal  rows  of  pulverulent 
white  spots  on  abdomen  and  two  rows  on  thorax.  (Fig.  84). 
Alate  forms  seemed  to  favor  feeding  on  underside  of  adjacent 
leaves. 

Very  complete  character  description  of  all  forms  with 
figures  are  given  by  Palmer  (1952:135)  and  Theobald  (1927:98) 
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who  also  discuss  synonymy.  MacGillivray  and  Spicer  (1953: 
428)  list  under  Aphis  rumicis  Linn.,  parasites  found  in  this 
species;  one  cynipid,  three  braconids,  and  one  species  of 
pteromalid. 

Collections:  On  terminal  stems,  underside  of  leaves  and  under 
inflorescence  of  Arctium  minus  (Hill)  Benth.  (common  burdock).  HALI¬ 
FAX  COUNTY,  Halifax,  July  20,  1949  (333).  ANTIGONISH  COUN¬ 
TY,  Antigonish,  July  21,  1950  (451);  Jimtown,  July  22,  1950  (452); 
Antigonish,  July  19,  1952  (650)  and  August  10,  1953  (880).  LUNEN¬ 
BURG  COUNTY,  Tancook  Island,  August  9,  1952  (680). 

On  terminal  growth  in  axils  of  flower  clusters  of  Rumex  crispus  Linn, 
(curled  dock).  COLCHESTER  COUNTY,  Rossville,  July  6,  1952 
(637). 

Subtribe  Aphina 

5.  Aphis  folsomii  Davis 

The  Ivy  Aphid 
Figs.  120,  154,  174 

Aphis  folsomii  Davis,  1908:143. 

Alate  and  apterous  forms  were  found  generally  distributed 
over  vine  but  only  where  meristem  centers  were  active  on  young 
shoots  of  host.  Both  forms  are  reddish  brown  in  color.  Alatae 
with  antennal  III  .24  with  from  4-8  secondary  sensoria  in 
straight  row;  IV  .20  and  V  .22  with  no  sensoria;  unguis  .36 
base  .08;  setae  inconspicuous  and  translucent.  Cornicles  .20, 
cylindrical  with  flange  and  imbricated  throughout  entire 
length.  Forewings  normal,  slightly  smoky  (fuscus);  hind- 
wings  with  media  and  cubitus.  Anal  plate  rounded.  Cauda 
.14  cylindrical  to  tapering,  slightly  constricted  near  base, 
rather  bluntly  pointed  and  with  6  hairs.  Hind  tibia  .8; 
hind  tarus  .09.  Width  of  head  through  eyes  .44;  antennae 
1.26;  body  length  1.5.  Rostrum  to  beyond  third  coxa;  IV 
and  V  .14,  rather  long  and  narrow.  Described  from  alate 
specimens  collected. 

Davis  (1908:145)  describes  and  figures  the  sexuales  and 
viviparous  forms  of  this  species  according  to  Britton  (1923:293) 
who  reports  his  taking  it  from  Ampelopsis  quinquifolia.  Hottes 
and  Frison  (1931:194)  have  taken  it  on  Parthenocissus  tri- 
cuspidata  in  Illinois. 

Collections :  On  growing  meristems  of  Parthenocissus  quinquefolia 
(Linn.)  Planch.  (Virginia  creeper,  boston  ivy).  KINGS  COUNTY, 
Wolfville,  July  30,  1948  (13p).  Not  common. 
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Subtribe  Aphina 

6.  Aphis  helianthi  Monell 

The  Dogwood  or  Sunflower  Aphid 
Fig.  91 

Aphis  helianthi  Monell,  1879:26;  Gillette,  1927:346;  Hottes  and 
Frison,  1931a  :196;  Gillette  and  Palmer,  1932b  :402;  Palmer, 
1952:141;  MacGillivray,  1952:74. 

Aphis  oxybaphi  Oestlund,  1887 :62. 

Aphis  gillettei  Cowen  (in  Gillette  and  Baker),  1895:120. 

Aphis  cornifoliae  Fitch  (misidentification),  Gillette,  1910:407. 


This  species  has  been  taken  only  once  on  the  winter  host, 
red  osier  dogwood.  According  to  Hottes  and  Frison  (1931a: 
126)  and  Palmer  (1952:142)  the  over-wintering  stage  occurs 
in  the  egg  on  dogwood.  Fundatrix  with  young  in  the  spring 
often  cause  very  serious  damage  to  host  by  curling,  twisting 
and  otherwise  malforming  the  new  leaf  growth.  Summer 
alate  usually  migrate  to  sunflower,  but  Palmer  (1952:142) 
lists  eight  other  alternate  herbaceous  secondary  hosts.  The 
summer  forms  apparently  do  not  produce  leaf  curl  on  summer 
hosts  or  later  after  migrating  back  to  winter  host,  Cornus 
sp.-,  in  the  fall. 

Apterae  and  alatae  were  found  at  the  base  of  terminal 
flowers  and  fruits  of  dogwood  and  attended  by  numerous  rather 
large  black  ants.  Apterous  viviparae  are  yellowish  green 
mottled  on  dorsum  of  abdomen  with  green;  cornicles,  cauda, 
anal  plate  and  venter  dusky  to  black.  Alatae  with  head  and 
thorax  black;  abdomen  pale  yellowish  green  and  somewhat 
pulverulent;  extremities  similar  to  apterae.  Adequate  des¬ 
criptions  with  figures  are  found  in  Palmer  (1952:141). 

In  New  Brunswick,  this  aphid  was  found  by  MacGillivray 
and  Spicer  (1953:428)  to  be  parasitized  by  three  species  of 
braconids;  Aphidius  ( Lysaphidus )  adelocarinus  Smith.  Aphidius 
(. Lysiphlebus )  testaceipes  (Cresson),  and  Diaeretus  sp.  salicaphis 
(Fitch). 


Collections:  On  Cornus  stolonifera  Michx.  (red  osier  dogwood) 
around  base  of  terminal  flowers  and  fruits;  difficult  to  detect  except  for 
presence  of  numerous  ants.  ANTIGONISH  COUNTY,  Fairmont 
Road,  July  5,  1950  (434). 
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Subtribe  Aphina 

7.  Aphis  maculatae  Oestlund 

The  Spotted  Poplar  Aphid 
Figs.  39,  62 

Aphis  maculatae  Oestlund,  1887:61;  Gillette  and  Palmer,  1932b  :412; 

Palmer,  1952:150. 

Aphis  populifoliae  Fitch  (misidentification) ;  Davis,  1910d:489; 

Patch,  1913a  :82. 

Aphis  davisi  Patch,  1917:418. 

Chaitophoroides  populifoliae  (Fitch),  Knowlton,  1929c :36. 

This  aphid  is  usually  found  feeding  on  the  upper  leaf 
surface  of  poplar  causing  a  very  slight  upward  curl  of  the  leaf. 
The  alate  viviparous  females  have  black  head  and  thorax; 
abdomen  blackish  brown  with  snow-white  pulverulent  spots 
on  dorsum  arranged  in  transverse  rows  of  one  row  for  each 
segment;  cornicles  black,  long  and  cylindrical,  slightly  swollen 
near  base;  antennae  with  from  20  to  30  sensoria  in  irregular 
double  rows  on  III;  eyes  and  beak  black;  prominent  lateral 
tubercles  on  thorax.  General  appearance  of  apterae  similar 
to  alatae,  but  young  are  light-rusty  brown,  mostly  covered 
with  powder  except  for  naked  middorsum  of  abdominal  II 
and  III. 

Patch  (1913a  :82,  fig.  55)  describes  and  pictures  this  species 
under  the  name  of  Aphis  populifoliae  Fitch  which  is  a  misidenti¬ 
fication.  Further  descriptions  and  figures  are  given  by  Palmer 
(1952:150). 

Collections:  On  upper  leaf  surface  of  Populus  tremuloides  Michx., 
(trembling  aspen).  ANTIGONISH  COUNTY:  Crystal  Cliffs,  July 
25,  1950  (458a);  Fairmont  Road,  July  27,  1953  (867). 

On  upper  and  lower  leaf  surfaces  and  petioles  of  terminal  branches 
of  Betula  lutea  Michx.,  (yellow  birch).  CUMBERLAND  COUNTY, 
Collingwood,  July  7,  1952  (643).  Not  common. 


Subtribe  Aphina 

8.  Aphis  neogillettei  Palmer 
Figs.  93,  94 

Aphis  cornifoliae  Fitch  (“other  collections”);  Gillette  and  Palmer, 
1932b  :394,  line  20. 

Aphis  neogillettei  Palmer,  1938:352  and  1952:155. 
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Apterous  summer  forms  occur  in  medium  size,  compact 
colonies,  on  the  underside  of  leaves  of  dogwood,  and  cause 
rather  severe  leaf  curl  and  wilt.  The  aphids  favor  the  leaf 
midrib  and  tend  to  radiate  out  along  the  side  veins.  Most 
colonies  found  were  attended  by  a  great  many  large  black 
ants;  so  many  that  at  times  the  aphids  were  completely  covered 
by  them.  Parasitized  forms  were  common  in  most  colonies 
observed. 

The  general  body  color,  a  dark  olive-green;  rather  pale 
yellow  appendages,  with  antennal  VI,  tips  of  cornicles,  cauda, 
tibia  and  tarsi  black.  Color  pattern  of  alatae  similar,  except 
head  and  thorax  black.  Cornicle  cylindrical  and  more  or  less 
tapering  and  flanged;  cauda  about  as  wide  as  long,  tapering 
bluntly. 

All  forms  are  described  and  figured  by  Palmer  (1952:156) 
who  also  gives  approximate  dates  for  occurrence  of  these  forms, 
and  compares  A.  cornifoliae  and  A.  helianthi  with  this  species, 
pointing  out  significant  character  differences  since  the  three 
species  are  easily  confused. 

A.  cornifoliae  differs  from  A.  neogillettei  by  having  greater 
number  of  sensoria  on  antennal  III  of  alatae  (more  than  eight) 
body  color  of  viviparae  not  brown. 

A.  helianthi  differs  by  having  hairs  on  hind  tibia  and  anten¬ 
nal  III  longer  and  more  erect;  shorter  measurements  of  all 
parts  antennal  III  and  IV  coalesced  in  sexuals. 

Collections:  On  Cornus  stolonifera  Michx.  (red  osier  dogwood) 
on  underside  of  curled  leaves.  ANTIGONISH  COUNTY,  Route  7, 
July  24,  1951  (522) ;  on  August  23,  1951  (522)  colonies  gone  from  this  host; 
August  23,  1951  (522.1)  still  present  on  nearby  host  in  same  area;  July 
10,  1953  (833);  Antigonish,  August  26,  1953  (925). 

Subtribe  Aphina 

9.  Aphis  oenotherae  Oestlund 
The  Evening  Primrose  Aphid 

Aphis  oenotherae  Oestlund,  1887:62;  Gillette,  1927:344  and  346; 

Palmer,  1952:158. 

Aphis  oenotherae  var.  rufa,  Gillette  and  Palmer,  1932b  :424. 

Apterous  and  alate  forms  of  this  species  were  found  feeding 
in  the  region  of  the  floral  peduncle  of  fireweed.  The  infesta¬ 
tion  was  general  on  this  host  in  the  area,  though  not  found 
since  in  the  other  counties  worked. 
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Alatae  have  head  and  thorax  black  with  light  to  olive- 
green  or  slate  colored  abdomen  covered  with  pulverulent 
reticulations.  Apterous  forms  similar  in  color  to  alatae  but 
with  head  and  thorax  similar  to  abdomen.  Tarsi  and  tip  of 
tibiae  black;  cornicle,  cauda,  anal  plate,  bearing  6  pairs  of 
hairs.  Sensoria  (11-22  on  antennal  III)  circular  and  scattered 
IV,  3-16,  same;  V,  1-10,  same.  Rostrum  long,  reaching 
third  coxae. 

Descriptions  and  figures  of  apterous,  alate  and  male  alate 
are  found  in  Palmer,  1952:158,  who  also  points  out  that  more 
study  of  this  species  is  needed  since  it  may  prove  to  be  a  syno¬ 
nym  of  A.  epilobii  Kaltenbach  (1843:64). 

Collections:  On  Epilobium  augustif olium  Linn,  (fireweed)  in  region 
of  floral  peduncle.  Common  only  in  area  found,  not  elsewhere.  KINGS 
COUNTY,  Ridge  Road,  Wolfville,  August  9,  1948  (67p). 


Subtribe  Aphina 

10.  Aphis  pomi  DeGeer 

The  Green  Apple  Aphid 
Figs.  11,  67,  68,  118,  178 

Aphis  pomi  DeGeer,  1773:53;  Gillette,  1908d:303;  Gillette  and 
Taylor,  1908:23;  Baker  and  Turner,  1916c  :955;  Matheson, 
1919:686;  Patch,  1923a:45  and  1929:698;  Theobald,  1927:133; 
Hottes  and  Frison,  1931:210;  Gillette  and  Palmer,  1932b :433; 
Palmer,  1952:164;  MacGillivray,  1952:75. 

Aphis  mali  Fabricius,  1794:216;  Smith  (J.B.),  1900:3. 

Aphis  pomi  is  very  generally  distributed  throughout  Nova 
Scotia,  occurring  most  often  on  apple  trees,  found  on  abandoned 
farm  land  where  once  there  was  a  thriving  apple  orchard. 
Occasionally  these  remnant  orchard  trees  will  be  found  sur¬ 
rounded  by  new  growth  of  mixed  deciduous  and  spruce  or  fir 
trees.  Since  they  are  unattended,  they  are  most  always  in¬ 
fested  with  large  compact  colonies  of  these  greenish  aphids 
on  the  underside  of  terminal  leaves  and  stems  causing  severe 
leaf  curl  and  general  malformation  of  the  growing  terminal 
branches  (Figs.  67,  68). 

One  of  the  best  accounts  of  the  biology  of  this  species  is 
that  of  Baker  and  Turner  (1916c  :955),  a  summarized  version 
of  their  account  of  the  life  cycle  is  as  follows  (Fig.  11): 
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In  the  fall  a  yellow  egg  is  laid  on  the  tender  twigs  or  bark 
of  older  twigs  of  the  apple.  Later  the  egg  changes  to  shining 
black  and  a  rapid  development  follows.  Following  this  it 
goes  into  the  winter  resting  stage.  In  the  spring,  about  April, 
the  embryo  revolutes  and  hatches  out  catalysed  by  the  warmer 
temperature.  The  stem  mother  is  wingless  and  matures 
in  about  ten  days.  This  gives  birth  to  winged  and  wingless 
summer  forms,  the  winged  forms  predominating.  A  large 
number  of  generations  (nine  to  seventeen)  of  summer  forms 
follows.  The  number  of  winged  forms  increases  during  the 
summer  and  they  fly  to  many  different  hosts  or  they  may 
remain  on  the  apple.  Toward  the  end  of  the  summer  the 
number  of  winged  forms  decreases.  Intermediates  and  wing¬ 
less  lines  are  also  known  in  some  colonies.  The  wingless 
sexes  appear  about  September  and  occur  in  all  generations. 
Mating  begins  toward  the  end  of  September,  one  male  usually 
serving  more  than  one  female.  During  this  time  both  sexes 
continue  to  feed.  The  alate  oviparous  female  now  migrates 
back  to  the  apple  if  she  has  been  abroad,  or  to  some  other 
plant  of  the  numerous  host  list,  or  she  may  remain  on  the  host 
and  oviposit.  If  the  eggs  have  not  been  fertilized  they  do  not 
turn  black  but  the  fertilized  eggs  develop  to  the  resting  stage 
before  the  first  frosts  and  the  cycle  begins  again  the  following 
spring. 

It  should  be  noted  that  Aphis  pomi  may  spend  its  whole 
life  cycle  on  Malus  pumila  L.,  in  which  case  the  primary  and 
secondary  hosts  are  identical.  On  the  other  hand,  however, 
as  pointed  out  by  Patch  (1923:58)  the  summer  alatae  may 
migrate  and  live  upon  a  great  many  secondary  hosts,  repre¬ 
sented  in  as  many  as  24  botanic  families.  Furthermore, 
“this  species  seems  to  have  a  tendency  to  touch  many  of  its 
hosts  for  the  duration  of  but  one  or  two  generations”  and  then 
migrate  to  another  summer  host.  Because  of  the  polyphagous 
and  migratory  tendencies  of  this  aphid,  the  possibility  of  its 
serving  as  a  vector  of  plant  bacterial  and  virus  diseases  becomes 
very  great. 

The  newly  hatched  stem  mother  is  dark  green  becoming 
light  apple  green  when  adult,  with  extremities  blackish.  Alatae 
have  black  head  and  thorax,  with  apple  green  or  yellowish 
abdomen,  sometimes  with  slight  lateral  darker  green  spots, 
with  extremities  blackish.  Apterous  forms  of  similar  color 
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pattern  to  fundatrix,  but  with  cauda  elongate-cylindrical 
with  slight  constriction  near  base.  More  complete  descriptions 
with  figures  of  all  forms  including  sexuales  are  given  by  Palmer, 
(1952:164).  MacGillivray  and  Spicer  (1953:428)  report  one 
pteromalid,  Pachyneuron  siphonophorae  (Ashmead)  and  one 
braconid,  Trioxys  ( Trioxys )  sp.  as  parasitizing  this  aphid  in 
New  Brunswick. 

Collections:  On  terminal  leaves  and  stems  of  Malus  pumila  Linn, 
(apple).  Common  on  unattended  trees  throughout  province.  KINGS 
COUNTY,  Lake  George  Road,  July  26,  1948  (lOOp).  ANTIGONISH 
COUNTY:  Route  7,  June  29,  1950  (419);  September  6,  1950  (419.1); 
July  3,  1951  (419).  North  Shore  Road,  July  11,  1950  (439);  Lochaber, 
July  25,  1951  (419);  West  River  Road,  July  30,  1952  (652);  Cape  George 
Road,  June  23,  1953  (815);  Jimtown,  August  21,  1953  (920).  LUNEN¬ 
BURG  COUNTY :  Mader’s  Cove,  August  6,  1952  (666);  Tancook  Island, 
August  9,  1952  (682).  COLCHESTER  COUNTY,  West  of  Rossville, 
July  6,  1952  (639). 

On  Betula  papyrifera  Marsh  (paper  birch)  on  underside  of  terminal 
leaves  and  stems.  Heavy  infestation  causing  leaf  curl.  This  is  the  only 
instance  of  this  species  occurring  on  this  host.  It  could  be  another  of  the 
many  possible  summer  secondary  hosts,  though  never  recorded  in  the 
literature  reviewed  on  this  species.  LUNENBURG  COUNTY,  Mahone 
Bay,  August  6,  1952  (670). 


Subtribe  Aphina 

11.  Aphis  saliceti  Kaltenbach 

The  Green  and  Pink  Willow  Aphid 
Figs.  75,  76,  136 

Aphis  saliceti  Kaltenbach,  1843:103;  Koch,  1854:118;  Buckton, 
1879:52;  Gillette  and  Bragg,  1918a  :89;  Haviland  (1920:311) 
Theobald,  1927:171;  Hottes  and  Frison  (1931a  :217);  Gillette 
and  Palmer,  1932b :440;  Palmer,  1952:172. 

Aphis  salicicola  Thomas,  1878:8  and  1879:212;  Monell,  1879:24; 
Cowen  (in  Gillette  and  Baker),  1895:121  (misspelled  “salicola”); 
Gillette,  1910:403. 

These  aphids  infest  the  young  terminal  shoots  and  under¬ 
side  of  new  leaves  of  willow,  causing  the  leaves  to  curl  and 
terminal  shoots  to  wilt  or  droop.  They  occur  in  very  dense 
and  compact  colonies  which  are  made  up  of  apterous  and  altae 
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individuals  varying  in  color  from  light  to  medium  green  to  a 
bluish  green;  others  are  often  pinkish  to  rust-red  or  orange. 
They  are  very  largely  attended  by  ants,  which  are  reported  by 
Theobald  (1927:175)  to  carry  the  aphids  from  place  to  place. 

Hottes  and  Frison  (1931a:217)  and  Theobald  (1927:175) 
point  out  a  pecularity  of  this  aphid  in  that  the  sexuales  occur 
during  spring  or  early  summer.  This  is  also  the  case  with 
A.  rociadae  Cockerell.  Haviland  (1920:311)  suggests  the 
possibility  that  further  study  on  the  biology  of  particular 
aphids  may  reveal  more  frequent  occurrence  of  sexuales  in 
summer  than  is  at  present  supposed  to  be  and  “that  the  dis¬ 
appearance  of  some  forms,  which  is  at  present  attributed  to 
the  migrations  of  a  biphytophagous  species  to  a  second  host 
plant,  will  prove  to  be  part  of  the  normal  cycle  of  a  mono- 
phytophagous  species  after  the  production  of  fertile  ova”. 
Theobald  (1927:171)  and  others  are  not  inclined  to  be  in  agree¬ 
ment  with  this  idea,  but  hold  to  the  generally  accepted  notion 
that  in  most  species  the  sexuales  occur  in  the  fall.  According 
to  those  who  have  worked  with  this  species,  it  is  monophagous 
on  the  willow. 

The  principle  distinguishing  characters  of  this  species  are 
the  long  yellow,  prominent  cornicles  with  dark  tips  in  apterae; 
the  two  contrasting  body  colors,  green  and  reddish-orange, 
long  cauda  in  apterae,  summer  sexuales  and  antennal  III  of 
alatae  with  5-7  sensoria.  For  complete  descriptions  and 
figures  of  all  forms  refer  to  the  works  of  Theobald  (1927:171) 
Gillette  and  Bragg  (1918:89)  and  Palmer  (1952:172). 

Collections:  On  terminal  stems  and  underside  of  new  leaves  of 
salix  spp.  (Tourne)  Linn,  (willow).  Not  very  common,  but  hosts  attacked 
usually  heavily  infested.  KINGS  COUNTY,  Lake  George  Road,  July  8, 
1948  (78).  ANTIGONISH  COUNTY:  Route  7,  July  24,  1951  (517); 
and  July  30,  1953  (662);  Fairmont  Road,  July  27,  1953  (869a).  COL¬ 
CHESTER  COUNTY,  Rossville,  July  6,  1952  (638). 

Subtribe  Aphina 

12.  Aphis  sambucifoliae  Fitch 

The  Elder  Aphid 
Figs.  132,  170 

Aphis  sambucifoliae  Fitch,  1851:66;  Sanborn,  1904:52;  Davis, 
1910:490;  Essig,  1917:342;  Swain,  1919:123;  Gillette  and  Pal¬ 
mer,  1932b  :441;  MacGillivray,  1952:75. 

Aphis  sambuci  Linn,  Theobald,  1927:95. 
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Apterous  and  alate  forms  of  this  species  were  found  cluster¬ 
ing  in  very  compact  colonies  on  tender  shoots  and  flower 
heads  near  the  terminal  ends  of  common  elder  and  red-berried 
elder  in  Kings  County.  It  has  not  been  taken  elsewhere. 
Where  it  occurs,  the  host  is  heavily  infested,  but  generally 
it  is  an  uncommon  species.  The  incrustations  of  this  aphid 
are  always  swarming  with  ants,  in  consequence  of  the  great 
amount  of  honey-dew  secreted,  so  much  in  fact  that  the  growth 
of  the  plant  is  usually  checked.  Theobald  (1927:98)  lists 
two  species  of  ants  found  on  these  aphids  in  Great  Britain, 
i.e.,  Myrmica  rubra  and  Lasius  fuliginosus. 

Swain  (1919:123)  reports  the  presence  of  this  aphid  in 
California;  Sanborn  (1904:52)  describes  the  alate  form  found 
in  Kansas;  Hottes  and  Frison  (1931:218)  record  its  presence 
in  the  Chicago  area,  and  comment  that  it  was  never  taken  on 
elder  growing  in  the  open,  but  rather  in  shaded  situations. 
Theobald  (1927:95)  describes  apterous  and  alate  forms  under 
the  name  A.  sambuci  L.  evidently  considering  it  synony¬ 
mous  with  A.  sambucifoliae  Fitch,  but  Sanborn  (1904:53)  had 
already  pointed  out  the  difference  between  these  two  species, 
which  are  described  and  figured  as  distinct  in  Palmer  (1952:173, 
174). 

Alate  forms  have  head  and  thorax  black;  abdomen 
blackish  green  with  two  rows  of  powdery  transverse  bands 
on  dorsum.  Antennae,  cornicles  and  cauda  are  black.  Cauda 
broad  and  blunt,  with  slight  basal  constriction.  Rostrum 
slender  reaching  third  coxae.  Apterae  of  similar  color  pattern 
as  alatae,  but  with  greater  amount  of  powdery  patches 
on  lateroventral  margins  of  abdomen.  Cornicles  black,  long 
and  narrow  with  wider  basal  portions  and  imbricated.  For 
complete  descriptions  and  figures  see  Sanborn  (1904:52); 
Theobald  (1927:95)  and  Palmer  (1952:174). 


Collections:  On  terminal  shoots  and  flower  heads  of  Sambucus 
canadensis  Linn,  (common  elder).  KINGS  COUNTY,  Wolfville,  July  5, 
1948  (52). 

On  S.  pubens  Michx.  (red-berried  elder).  KINGS  COUNTY, 
Wolfville,  July  29,  1948  (102p);  White  Rock,  August  9,  1948  (13p). 
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Subtribe  Aphina 

13.  Aphis  spiraephila  Patch 

The  Gray  Spirea  Aphid 
Figs.  109,  166 

Aphis  spiraephila  Patch,  1914a :270;  Gillette  and  Palmer,  1932b :448; 

Palmer,  1952:179. 

The  host  plant  of  this  aphid,  meadow-sweet  or  hardhack, 
is  very  common  generally  throughout  the  province  occurring 
in  wet  land,  ditches,  swamps,  meadows,  low  pastures  and 
bordering  certain  forest  situations.  The  aphids  affix  them¬ 
selves,  head  down,  in  very  closely  packed,  dense  colonies  around 
the  terminal  stem,  petiole,  leaves,  and  flower  buds  of  the  host 
(Fig.  109),  causing  the  terminal  new  leaves  to  curl  and  gen¬ 
erally  malform  the  growing  stem  tip. 

Collectively  the  aphids  in  a  colony  give  a  grayish-blue  or 
gray-black  cast,  occasionally  brownish-black.  Patch  (1914a: 
270)  records  them  as  black;  Palmer  (1952:180),  as  brown. 
The  forms  in  Nova  Scotia  agree  more  closely  with  Patch’s 
description.  A  given  small  shrub  may  have  as  many  as  12-14 
separate  colonies  on  the  ends  of  as  many  terminal  branches. 
According  to  Patch  (1914a  :270)  the  species  is  monophagous 
spending  its  whole  cycle  on  the  same  food  plant.  Collection 
records  show  that  it  is  found  on  this  host  throughtout  the 
growing  season  from  early  June  until  fall,  thus  to  substantiate 
Patch’s  observations  for  this  species  in  Maine. 

Alatae  have  head  and  thorax  black  with  grayish-blue- 
black  abdomen,  slightly  marked  by  transverse  pulverulent 
bars  on  dorsum.  Cornicles  cylindrical,  tapering,  imbricated 
and  without  flange.  Cauda  elongate  and  spoon-shaped. 
Apterae  similar  except  with  greater  amount  of  powdery  re¬ 
ticulations.  Unguis  on  antennal  VI,  rather  short.  For  more 
detailed  descriptions  and  figures  see  Gillette  and  Palmer 
(1932b  :448). 

Collections:  In  dense  colonies  on  terminal  shoots,  petioles,  leaves 
and  floral  buds  of  Spiraea  latifolia  Borkh.  (meadow-sweet,  hardhack). 
ANTIGONISH  COUNTY:  Route  7;  June  12,  1950  (400);  June  29, 

1950  (400);  September  16,  1950  (400.1);  July  3,  1951  (400.2);  July  25, 

1951  (400.3).  Malignant  Cove,  July  11,  1950  (438).  Antigonish:  June 
2,  1952  (602);  June  17,  1953  (810).  St.  Andrews,  July  11,  1953  (876). 
Big  Marsh,  July  28,  1953  (876).  GUYSBOROUGH  COUNTY:  Aspen, 


Forest  Aphidae  of  Nova  Scotia 


59 


July  25,  1951  (524).  Melrose,  July  16,  1953  (834).  Port  Felix,  July  18, 
1953  (860).  Sloane  Lake,  July  27,  1951  (524).  COLCHESTER  COUN¬ 
TY:  Harmony,  July  21,  1948  (85);  Rossville,  July  6,  1952  (638).  LUN¬ 
ENBURG  COUNTY,  Spondu  Lake,  August  12,  1952  (695).  QUEENS 
COUNTY,  Caledonia,  August  14,  1952  (700).  INVERNESS  COUNTY: 
Port  Hastings,  August  12,  1953  (886);  Maple  Ridge,  August  13,  1953 
(888). 


Subtribe  Aphina 

14.  Aphis  viburniphila  Patch 

The  Viburnum  Aphid 
Fig.  108 

Aphis  viburniphila  Patch,  1917:416;  Gillette  and  Palmer,  1932b  :454; 

Palmer,  1952:185;  MacGillivray,  1952:75. 

This  aphid  was  taken  on  two  species  of  Viburnum.  V.  cas- 
sinoides  is  a  common  shrub  throughout  Nova  Scotia,  often 
abundant  in  swamps,  wet,  barren,  open  low  lands,  and  in  open 
cut  over  roadside  clearings.  V.  alnifolium  is  more  common 
in  hardwood  situations  in  the  central  and  northern  parts  of 
the  Province.  Despite  the  rather  frequent  occurrence  of  both 
of  these  host  plants,  very  few  were  found  infested  with  this 
or  any  other  aphid.  However,  on  those  found  infested,  the 
colonies  were  quite  numerous. 

Fundatrix  and  first  generation  nymphs  were  found  in 
early  June;  alate  forms  appearing  by  mid-July  in  central 
Nova  Scotia  and  as  late  as  mid-August  in  Northern  Cape 
Breton.  The  colonies  were  found  on  one  host  (Fig  108)  cluster¬ 
ing  at  the  base  of  the  fruit,  mostly  alatae  present.  On  other 
hosts  they  were  found  on  the  underside  of  curled  terminal 
leaves  and  in  the  floral  inflorescence.  Patch  (1917:416) 
states  that  the  species  is  monophagous,  present  on  Viburnum 
spp.  all  year. 

Alatae  with  head  and  thorax  brownish-black,  thorax  and 
abdomen  dark  greenish-brown  and  mottled.  Cauda  rather 
blunt  to  slightly  tapering;  cornicles  cylindrical,  flanged  and 
imbricated.  Antennal  III  with  scattered,  circular  sensoria 
from  20-28.  Apterae  similar  color  to  alatae,  but  with  dusky 
dorsal  bands  posterior  to  cornicles;  appendages  vellowish- 
white;  dusky  cauda,  anal  plate  and  cornicles.  More  complete 
descriptions  with  figures  are  found  in  reference  cited  above. 
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Collections:  Rather  infrequent  on  either  host.  Found  on  terminal 
leaves,  stems  and  inflorescence  of  Viburnum  alnifolium  (Marsh),  (hobble- 
bush).  GUYSBOROUGH  COUNTY,  Country  Harbour,  July  16, 
1953  (843). 

On  V.  cassinoides  Linn,  (withe-rod,  wild  raisin).  KINGS  COUNTY, 
Lake  George  Road,  July  26,  1948  (101).  ANTIGONISH  COUNTY, 
Antigonish,  June  4,  1952  (608).  GUTSBOROUGH  COUNTY,  Salmon 
River,  July  26,  1951  (525).  VICTORIA  COUNTY,  Neils  Harbour, 
August  17,  1951  (533). 

Subtribe  Aphina 

Genus  CEROSIPHA  Del  Guercio 

Cerosipha  Del  Guercio,  1900:116;  Baker,  1920:46. 

Metaphis  Matsumura,  1918:1. 

The  species  of  this  genus  differ  characteristically  from 
those  of  the  genus  Aphis  by  having  5-segmented  antennae  in 
all  forms  with  subcircular  sensoria.  The  head  is  without 
prominent  antennal  tubercles;  both  wings  normal  venation; 
cornicles  cylindrical  to  tapering;  cauda  somewhat  tapering, 
aphis-like.  Only  one  species  taken  in  Nova  Scotia.  Genus 
type  (mono typical),  Cerosipha  passeriniana  Del  G. 

Subtribe  Aphina 

Cerosipha  rubifolii  (Thomas) 

Sipha  rubifolii  Thomas,  1879:121. 

Cerosipha  rubifolii,  Winter,  1929:193;  Gillette  and  Palmer,  1932b :470. 

Aphis  rubifolii  (Thomas)  n.  comb.,  Palmer,  1952:171. 

This  light  greenish  yellow  aphid  was  taken  on  wild  rasp¬ 
berry,  where  it  formed  a  heavy  infestation  on  stem  and  under¬ 
side  of  leaves  of  new  growth,  resulting  in  rather  severe  leaf 
curl.  Many  ants  were  in  attendance  upon  these  aphids. 
Alatae  not  collected  on  hosts  were  obtained  later  in  laboratory 
from  last  nymphal  stages  after  a  few  days  in  storage  cans. 
Hottes  and  Frison  (1931:230)  pictures  the  host  showing  the 
rumpled  and  curled  leaves  on  ends  of  terminal  branches. 
They  also  describe  the  alate  and  apterous  forms.  Winter 
(1929b:  193)  gives  a  good  account  of  the  species  and  summarizes 
the  literature  relative  to  it.  Palmer  (1952:171)  lists  this 
species  as  Aphis  rubifolii  (Thomas)  n.  comb.,  but  does  not 
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state  her  reasons  for  doing  so.  Most  other  authors  list  it  in 
the  Genus  Cerosipha,  largely  because  of  the  5-segmented  anten¬ 
nae,  which  character  is  used  by  Baker  (1920:41)  to  separate 
this  genus  from  the  rest  of  the  subtribe  Aphinae. 

The  species  characters  are  generally  those  given  for  the 
genus  above.  Palmer  (1952:171)  gives  the  body  measure¬ 
ments  for  apterous,  ovipara  and  male  forms  of  the  species. 

Collections:  On  terminal  stems  and  underside  of  curled  leaves  of 
Rubus  spp.  (wild  raspberry,  blackberry).  LUNENBURG  COUNTY, 
Mahone  Bay,  August  6,  1952  (669);  Spondu  Lake,  August  8,  1952  (673). 
QUEENS  COUNTY,  Caledonia,  August  14,  1952  (700).  ANTIGON- 
ISH  COUNTY,  Route  4,  June  27,  1953  (819).  INVERNESS  COUNTY, 
Maple  Ridge,  August  13,  1953  (896). 

Subtribe  Aphina 

Genus  HYALOPTERUS  Koch 

Hyalopterus  Koch,  1854:16,  Baker,  1920a:47;  Palmer,  1952:204. 

Hayhurstia  Del  Guercio,  1917:208. 

The  members  of  this  genus  are  characterized  by  a  convex 
vertex  with  frontal  tubercles  extending  in  line  with  vertex; 
6-segmented  antennae  with  circular  sensoria;  normal  wing 
venation;  cauda  long,  spoon-shaped  and  longer  than  corni¬ 
cles;  cornicles  cylindrical,  clavate  and  with  or  without  flange; 
body  with  rather  conspicuous  pointed  hairs.  Only  one  species 
taken  in  Nova  Scotia. 

Genus  type  (fixed  by  Passerini,  1860),  Aphis  pruni  Fab. 
(syn.  for  A.  arundinis  Fab.). 

Subtribe  Aphina 

Hyalopterus  atriplicis  (Linn.) 

Aphis  atriplicis  Linnaeus,  1761:262;  Theobald,  1913a:l. 

Aphis  chenopodii  Cowen  (in  Gillette  and  Baker),  1895:119. 

Hyalopterus  atriplicis ,  Hayhurst,  1909:88;  Theobald,  1927:26; 

Gillette  and  Palmer,  1932b  :474;  Palmer,  1952:205. 

Apterous  forms  of  this  species  were  found  inside  of  curved 
boat-shaped  leaf  pseudo-galls  or  in  longitudinally  folded  leaves 
of  lamb’s  quarters  (pigweed).  Theobald  (1927:29,  fig.  12) 
pictures  the  type  of  host  damage  caused  by  this  aphid.  In 
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Nova  Scotia  the  infestation  in  all  cases  was  heavy,  generally 
affecting  a  high  percentage  of  the  leaves  on  the  plants  infested. 
Alatae  developed  in  cans  in  laboratory  a  few  days  after  collect¬ 
ing  the  sample. 

Apterous  forms  have  brown  head  with  rest  of  body  a 
yellowish-green,  dorsum  marked  by  four  or  five  green  lateral 
spots;  somewhat  pulverulent,  eyes  deep  red  to  nearly  black; 
cauda  and  cornicles  pale  yellowish-green  with  tips  dusky, 
cauda  elongate  and  parallel  sided  with  slight  basal  construction 
and  rounded  end;  cornicles  smooth  with  slightly  swollen  middle. 

Alatae  with  green  abdomen  marked  by  darker  green  lateral 
areas  and  dorsal  pulverulent  crossbands;  head  and  thorax 
black;  eyes  red;  extremities  brown  with  tips  dusky;  cornicle 
smooth,  slightly  swollen  and  flanged;  cauda  as  in  apterae 
with  3  pairs  of  hairs. 

For  further  measurements  and  description  with  figures 
including  sexuales,  see  Theobald  (1927:26)  who  also  includes 
synonymy  and  list  of  references  to  literature;  also  Palmer 
(1952:205);  and  Hayhurst  (1909:88)  who  gives  detailed  des¬ 
criptions  of  all  forms  and  notes  on  the  biology. 

Collections:  In  folded  leaves  and  curved  boat-shaped  pseudogalls 
on  Chenopodium  album  Linn,  (lamb’s  quarters,  pigweed).  ANTIGON- 
ISH  COUNTY ;  Jimtown,  July  22,  1953  (864) ;  Antigonish,  August  12, 
1953  (883). 

Subtribe  Aphina 

Genus  RHOPALOSIPHUM  Koch 
Koch,  1854:23;  Baker,  1920a  :49  (Synonymy) 

The  members  of  this  genus  are  characterized  by  having 
cornicles  swollen,  clavate  and  longer  than  entire  length  of 
cauda,  which  is  parrallel  sided  or  tapering.  Wing  venation 
is  normal.  Frontal  tubercles  about  equal  to  vertex;  antennae 
6-segmented  with  circular  sensoria  narrow  rimed.  Four 
species  under  this  genus  were  taken  in  Nova  Scotia.  Genus 
type  (fixed  by  Gerstaerker,  1856),  Aphis  nymphaeae  Linn. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  RHOPALOSIPHUM 

(Modified  after  Palmer,  1952:211) 


1.  Cornicle  swollen  (on  median  side)  to  nearly  twice  as  wide  in  distal 
half  as  at  base . 2 
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Cornicle  indistinctly  swollen  to  nearly  cylindrical . 3 

2.  Rostral  IV  and  V  .15,  coequal  with  hind  tarsal  II;  cauda  blunt 
parallel-sided  with  slight  neck  (Not  taken  in  region) ....  nymphaeae 
Rostral  IV  and  V  .10,  shorter  than  hind  tarsal  II;  cauda  tapering 

on  distal  half,  definitely  narrower  than  proximal  portion . 

. 3.  pseudobrassicae 

3.  Unguis  1^-2  times  base  of  VI;  rostral  IV  and  V  short  (.08-.09), 

broad . 2.  maidis 

-.  Unguis  4-5  times  base  of  VI;  rostral  IV  and  V  rather  long  (.11-.  12) 
and  narrow . 1.  fitchii 

Subtribe  Aphina 

1.  Rhopalosiphum  fitchii  (Sanderson) 

The  Apple  Grain  Aphid 
Fig.  38 

Aphis  mali  Fabricius  (misidentification),  Fitch,  1855:49  (or  760); 

Weed,  1893:299. 

Aphis  fitchii  Sanderson,  1902:137. 

Aphis  avenae  Fabricius  (misidentification),  Matheson,  1919:750. 
Aphis  prunifoliae  Fitch  (misidentification),  Baker,  1917b :410. 
Rhopalosiphum  prunifoliae ,  Baker  and  Turner,  1919b  :31 1 ;  Theobald, 
1927:72;  Gillette  and  Palmer,  1932b  :486. 

Rhopalosiphum  fitchii  (Sanderson),  Palmer,  1952:215. 

Very  large  compact  colonies  of  this  aphid  were  found 
on  the  terminal  stems  and  underside  of  leaves  of  wild  pear 
(Fig.  38).  Apterae,  nymphs  and  a  few  summer  alatae  were 
collected  from  each  colony.  This  species  occurs  on  apple, 
pear  and  hawthorn  as  the  winter  host,  the  fundatrix  hatching 
in  early  spring  and  giving  rise  to  several  apterous  generations. 
By  the  end  of  June  summer  alatae  migrate  to  grasses  and  corn 
where  apterous  colonies  are  developed.  By  October  or  earlier 
in  Nova  Scotia,  alatae  appear  and  migrate  back  to  a  winter 
host  where  sexuals  are  produced  and  the  eggs  laid.  This 
species  does  not  cause  much  leaf  curl  on  apple,  as  a  rule,  since 
it  lives  largely  on  the  blossoms  and  departs  in  the  second  gen¬ 
eration  in  early  summer,  migrating  to  grain.  On  Amelanchier 
sp.,  however,  the  leaves  were  badly  curled  and  because  of  the 
extent  of  the  infestation,  the  leaves  were  discolored  and  dying. 

Apterous  summer  viviparae  are  apple  green  with  transverse 
intersegmental  darker  lines  of  green  between  rows  of  pulveru- 
lence.  There  is  a  slight  orange  area  at  base  of  cornicles,  which 
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is  yellowish  with  black  tips.  Alatae  are  similar  in  color  to 
apterae  with  dusky  lateral  areas  and  slight  median  bands  on 
abdominal  V-VIII.  Cornicles  are  pale,  slightly  dusky  at  tips, 
cylindrical  to  vasiform,  constricted  before  flange  with  faint 
imbrications.  Cauda  are  elongate,  parallel-sided  and  acute 
with  slight  constriction  near  base.  For  more  complete  des¬ 
criptions  with  figures  see  Palmer  (1952:215)  and  Theobald 
(1927:72)  both  of  which  give  a  rather  full  account  of  this  aphid, 
its  biology,  life  forms,  synonymy  and  literature. 

Collections:  On  terminal  stems  and  underside  of  leaves  in  dense 
colonies  on  Amelanchier  Wiegandii  Niels  (wild  pear).  ANTIGONISH 
COUNTY,  Route  7,  June  29;  1950  (422b);  July  24,  1951  (521b);  August 
23,  1951  (aphids  gone  by  this  date,  only  few  dead  parasitized  forms  left). 

Subtribe  Aphina 

2.  Rhopalosiphum  maidis  (Fitch) 

Corn  Leaf  Aphid 

Aphis  maidis  Fitch,  1856:550;  Forbes,  1885:25;  Sanborn,  1905:58; 
Davis,  1909b :144;  Patch,  1912a :173;  Swain,  1919:108;  Britton, 
1923:294;  Hottes  and  Frison,  1931a  :205;  Wildermuth  and 
Walter,  1932:1;  Gillette  and  Palmer,  1932b  :415. 

Rhopalosiphu?n  maidis  (Fitch),  Webster,  1887:148;  Palmer,  1952:217. 

This  olive  to  bluish-green  aphid  was  found  in  a  colony 
feeding  on  corn  at  the  base  of  the  tassel.  Both  apterous  and 
alate  forms  were  present  with  many  black  ants  in  attendance. 
It  was  also  found  heavily  infesting  the  stem  of  the  pineapple 
weed.  Sanborn  (1904:59)  reports  that  this  species  “is  gregari¬ 
ous,  and  attacks  corn  in  practically  the  same  manner  as  the 
chinch-bug.  It  is  most  numerous  on  the  distal  joint  of  the 
stalk,  being  protected  by  the  sheath  of  the  last  leaf”.  Swain 
(1919:108)  records  it  from  California,  though  never  as  abund¬ 
ant  as  in  mid-western  states.  Palmer  (1952:218)  indicates 
that  it  is  general  throughout  the  Colorado  region.  Hottes 
and  Frison  (1931a:205)  report  that  it  occurs  in  Illinois  corn 
fields  about  midsummer  and  remains  there  until  late  fall,  but 
rarely  becomes  a  serious  pest.  Patch  (1912a  :173)  reports 
its  presence  in  Maine,  but  with  no  other  direct  comment  con¬ 
cerning  the  Maine  material. 

The  complete  life  cycle  is  not  known;  sexual  forms  never 
having  been  found.  Because  of  its  late  appearance  in  Illinois, 
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it  is  suggested  that  the  corn  leaf  aphid  has  an  alternate  host, 
not  known  as  yet,  or  that  it  migrates  each  season  from  the  south, 
where  it  is  present  throughout  the  winter.  A  treatment  of 
the  known  biology  of  this  aphid  is  given  by  Davis  (1909b  :144) 
with  descriptions  and  figures. 

Brief  descriptions  and  figures  are  given  for  alate  and  apter¬ 
ous  forms  by  Palmer  (1952:217)  from  which  a  few  summary 
statements  follow.  Apterous  viviparae  are  pale  bluish  green, 
with  darker  areas  about  the  cornicles.  The  body  is  slightly 
pulverulent.  Alatae  have  head  and  thorax  black;  abdomen 
pale  green  with  dusky  lateral  areas  on  abdominal  segments 
anterior  to  cornicles,  and  dorsum  darker  posterior  to  corni¬ 
cles.  Cornicle,  cauda  and  appendages  are  dusky.  Rostral 
IV  and  V  broad,  extending  to  second  coxa.  Cornicle  is  in- 
crassate,  with  slight  constriction  next  to  flange,  and  with 
serrate  imbrications.  Cauda  parallel-sided,  rounded  at  tip, 
broad  neck  with  three  pairs  of  hairs.  Forewing  with  second 
fork  short. 

Collections:  On  Zea  Mays  (cultivated  corn).  LUNENBURG 

COUNTY,  Mader’s  Cove,  August  6, 1952  (665). 

On  Matricara  matricarioides  (Less.)  Porter,  (pineapple  weed). 
ANTIGONISH  COUNTY,  Antigonish,  July  24,  1952  (651);  August  7, 
1953.  KINGS  COUNTY,  Wolfville,  August  3,  1953  (879). 

Subtribe  Aphina 

3.  Rhopalosiphum  pseudobrassicae  (Davis) 

The  Turnip  Aphid 
Figs.  89,  90 

Aphis  pseudobrassicae  Davis,  1914a:231;  Paddock,  1915:7;  Davis 
and  Satterthwait,  1916:915. 

Rhopalosiphum  pseudobrassicae ,  Gillette  and  Palmer,  1932b  :487; 
Hottes  and  Frison,  1931a:240;  Palmer,  1952:220. 

One  of  the  heaviest  aphid  infestations  found  on  any  plant 
in  Nova  Scotia  was  that  of  this  aphid  feeding  on  Sweet  Rocket. 
The  aphids  were  feeding  in  compact  masses  in  the  angles  of 
what  remained  of  the  leaves  and  on  the  main  stem  from  the 
ground  to  the  tip  of  the  plant,  being  most  abundant  on  the 
upper  third  of  the  host  (Fig.  89).  Many  of  the  aphids  were 
parasitized  in  addition  to  being  preyed  upon  by  numerous  lady¬ 
bird  beetles,  syrphid  fly  larvae  and  larvae  of  undertermined 
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types.  The  over-all  appearance  of  the  host  was  that  of  dirti¬ 
ness  and  complete  debilitation;  definitely  succumbing  to  this 
aphid  infestation. 

Paddock  (1915:7)  reports  that  this  species  is  not  found  on 
cultivated  host  plants  from  May  until  September  in  Texas, 
which  possibly  suggests  an  alternate  host  during  the  hot  sum¬ 
mer  months.  Hottes  and  Frison  (1931a  :240)  note  that  in 
Illinois  this  species  is  a  serious  pest  in  spring  and  fall  on  gar¬ 
den  crops,  usually  attacking  cabbage  and  cruciferous  plants. 
Palmer  (1952:220)  indicated  that  the  species  in  Colorado 
occurs  in  alate  and  apterous  forms  all  months  of  the  year, 
but  that  in  many  cases  it  is  very  abundant  and  injurious  in 
late  summer  and  autumn.  The  short  summer  season  in  Nova 
Scotia,  somewhat  similar  to  that  of  Colorado,  may  explain 
the  continuous  presence  of  this  aphid  throughout  the  growing 
season;  sweet  rocket  serving  as  one  of  a  number  of  possible 
different  alternate  summer  hosts. 

The  apterous  forms  are  light  green  to  yellowish,  with 
spotted  transverse  rows,  of  light  grayish  pulverulence,  inter- 
segmentally  arranged;  cornicle,  cauda  and  appendages  pale  to 
dusky.  Head  and  thorax  of  alatae  blackish;  abdomen  powdery 
green,  with  blackish  lateral  area  on  segments  anterior  to  corni¬ 
cles  and  narrow  dorsal  bands  posterior  to  cornicles.  Further 
descriptions  with  measurements  and  figures  are  found  in  Davis 
(1914a:231),  and  Palmer  (1952:220). 

Collections:  On  Barbarea  vulgaris  R.  Br.  (sweet  rocket)  on  stems, 
leaves  and  blossoms  in  dense  massive  colonies.  ANTIGONISH 
COUNTY,  Antigonish,  July  10,  1951  (505). 

Subtribe  Aphina 

Genus  TOXOPTERA  Koch 
Koch,  1856:253;  Baker,  1920a :51;  Palmer,  1952:226. 

The  members  of  this  genus  are  very  similar  to  those  of  the 
Genus  Aphis  but  are  separated  on  the  basis  of  the  fore  wing, 
the  media  being  only  once-branched.  Antennae  are  6-seg- 
mented  with  circular  sensoria;  cornicles  elongate,  cylindrical; 
cauda  tapering;  and  head  without  prominent  antennal  tuber¬ 
cles. 

Genus  type  (mono typical),  Toxoptera  aurantiae  Koch 
(aurantiae  Boyer). 
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Toxoptera  aurantiae  (Fonsc). 

Aphis  aurantiae  Boyer  de  Fonscolombe,  1841. 

Toxoptera  aurantiae  Koch;  Essig,  191 1 J :601 ;  Davis,  1912:8;  Swain, 
1919:129. 

This  aphid  was  found  feeding  in  the  primary  umbel  of 
wild  carrot,  both  apterous  and  alate  forms  present.  Their 
body  coloration  was  dark  green  to  black. 

The  alatae  keyed  out  to  this  genus  in  both  Hottes  and 
Frison  (1931:175)  and  Palmer  (1952:113);  and  in  the  latter 
it  keyed  to  T.  aurantiae  (Fonsc.)  Swain’s  account  (1919:129) 
of  this  species  is  not  sufficient  for  confirming  identification 
except  that  the  coloration  is  similar;  Palmer  does  not  describe 
it.  Davis’  paper  (1912:8)  is  unavailable  at  this  writing.  If 
it  is  T.  aurantiae,  it  is  errant  to  Daucus  sp.,  the  host  on  which 
it  was  found,  as  Swain  (1919:129)  reports  it  as  the  “common 
black  louse  of  the  citrus  trees.”  It  may  possibly  be  a  new  spec¬ 
ies.  Further  description  is  necessary. 

Collections:  On  floral  head  of  Daucus  carota  Linn,  (wild  carrot, 
queen  anne’s  lace).  LUNENBURG  COUNTY,  Spondu  Lake,  August  8, 
1952  (674). 

Tribe  APHINI 

Subtribe  Macrosophina  Baker 
Baker,  1920a  :53;  Palmer,  1952:229. 

The  members  of  this  subtribe  are  separated  from  the  other 
sub  tribes  of  the  tribe  Aphini  largely  on  the  basis  of  the  develop¬ 
ment  of  the  antennal  tubercles;  well  developed  cornicles  and 
long  cauda.  The  frontal  tubercles  usually  distinctly  exceed 
the  vertex;  cornicles  usually  longer  than  hind  tarus,  often 
four  times  and  with  reticulated  distal  end;  cauda  usually 
longer  than  hind  tarsus.  Wing  venation  is  normal.  Anten¬ 
nae  6-segmented,  and  equal  to  or  greater  than  body  length, 
secondary  sensoria  circular.  Body  hairs  usually  blunt  to 
capitate,  sometimes  funnel-shaped.  Lateral  tubercles  small 
or  absent. 
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KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  MACROSIPHINA 

1.  Frontal  tubercles  diverging  (Fig.  129)  or  slightly  so;  cauda  medium  to 

large,  tapering,  parallel-sided  or  constricted  near  base;  more  or  less 
swollen  (Fig.  163) . 2 

-.  Frontal  tubercles  converging  (Fig.  131)  or  slightly  so;  cauda  rather 

short  and  conical;  cornicles  long  and  slender  (Fig.  156),  or  slightly 
clavate  at  distal  end . 4 

2.  Cornicles  clavate,  more  or  less  swollen  (Fig.  150)  (p.  68) . 

.  Amphorophora 

-.  Cornicles  cylindrical  (Fig.  153) . 3 

3.  Cornicles  not  reticulated  (p.  77) . Kakimia 

Cornicles  reticulated  (Fig.  153)  (p.  78) . Macrosiphum 

4.  Frontal  tubercles  slightly  converging,  not  greatly  exceeding  vertex; 

hairs  capitate,  globate  to  funnel-shaped;  antennal  sensoria  subcir¬ 
cular  (p.  73) . Capitorphorus 

-.  Frontal  tubercles  pronounced  (Fig.  130),  often  converging,  strongly 

gibbous;  hairs  blunt  to  slightly  capitate;  antennal  sensoria  sub- 
circular  with  first  segment  gibbous,  (p.  94) . Myzus 


Subtribe  Macrosiphina 

Genus  AMPHOROPHORA  Buekton 

Buckton,  1876:187;  Baker,  1920a :54  (Synonymy);  Mason,  1925:2; 

Theobald,  1926:176;  Palmer,  1952:229. 

The  members  of  this  genus  are  characterized  by  antennal 
tubercles  which  are  prominent  on  the  medial  side,  definitely 
exceeding  vertex,  with  antenna  I  convex.  Antennae  equal 
to  or  greater  than  body  length.  Cornicles  long,  somewhat 
swollen  in  middle.  Cauda  elongate,  shorter  than  cornicles, 
and  either  constricted  or  tapering  at  base.  Hind  tibia  about 
equal  to  or  longer  than  body.  The  shape  of  the  cornicle  and 
the  length  of  the  hind  tarsus,  shorter  than  base  of  VI,  separates 
this  genus  from  Macrosiphum  with  which  it  is  often  confused. 

According  to  Mason  (1925:4)  there  is  very  little  data  on  the 
alternation  of  hosts  in  this  genus,  except  for  two  species.  Most 
other  species  appear  to  be  monophagous  on  the  one  host.  The 
most  complete  reference  to  this  genus  is  that  of  Mason  (1925: 
11). 

Genus  type  (mono typical),  Amphorophora  ampullata  Buck- 

ton, 


Forest  Aphidae  of  Nova  Scotia 


69 


KEY  TO  THE  SPECIES  OF  THE  GENUS  AMPHOROPHORA 


1.  Cornicles  distinctly  reticulated  at  tip . 4.  rubicola 

Cornicles  not  distinctly  reticulated  at  tip  (Fig.  150) . 2 

2.  Base  of  antennal  VI  longer  than  hind  tarsal  II . 3 

Base  of  antennal  VI  not  longer  than  hind  tarsal  II . 5.  sonchi 

3.  Secondary  sensoria  on  antennal  III  of  alatae  more  than  20  and  ir¬ 
regularly  arranged . 4 

Secondary  sensoria  on  antennal  III  of  alatae  less  than  20  (2-3)  and 
arranged  in  straight  row  (Fig.  139) . 2.  nebulosa 

4.  Secondary  sensoria  on  antennal  III  of  alatae  35-41;  of  apterae  7-20 
.  3.  rubi 


-.  Secondary  sensoria  on  antennal  III  of  alatae  26-32;  absent  on  III 
of  apterae . 1.  crataegi 


Subtribe  Macrosiphina 

1.  Amphorophora  crataegi  (Monell) 

The  Four-Spotted  Hawthorn  Aphid 
Siphonophora  crataegi  Monell,  1879:20. 

Macrosiphum  crataegi ,  Davis,  1911;  Patch,  1914a :255;  Hottes 
and  Frison,  1931a:304;  Gillette  and  Palmer,  1934:137/ 
Amphorophora  crataegi  (Monell),  Palmer,  1952:233. 

This  must  be  a  comparatively  rare  species  in  Nova  Scotia, 
for  it  has  been  taken  only  once  on  hawthorn.  It  is  rather 
unusual  in  appearance  so  much  so  that  Patch  (1914a :255),  in 
typically  feminine  exuberance,  speaks  of  it  as  an  “elegant 
species”  not  uncommon  around  Orono,  Maine.  In  Illinois, 
Hottes  and  Frison  (1931a:304)  list  it  as  rare,  but  Palmer 
(1952:234)  records  it  as  “rather  common”  in  Colorado. 

Both  alate  and  apterous  forms  were  found  feeding  in  rather 
small  numbers  on  both  the  upper  and  lower  leaf  surfaces  of 
hawthorn,  causing  the  leaves  to  curl,  apparently  never  abund¬ 
ant  enough  to  cause  severe  damage  or  attract  much  attention. 
Various  forms  have  been  described  by  different  workers: 
Davis  (1911  dig.  10)  recorded  it  from  Chicago  and  figured  the 
antennae  of  viviparous  females;  Patch  (1914:255)  described 
and  figured  the  alate  viviparous  female;  Hottes  and  Frison 
(1931a:304)  describe,  but  do  not  figure,  the  apterous  oviparous 
female;  Palmer  (1952:233)  includes  descriptions  and  figures 
of  all  forms  of  the  species. 
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The  stem  mother  is  characterized  by  light  lemon-yellow 
abdomen  with  two  longitudinal  green  lines  along  dorsum,  with 
dark  tips  on  the  light  colored  cornicles  and  appendages.  The 
head  is  dark  and  the  thorax  yellow.  The  apterae  are  very 
light  yellow,  with  two  pairs  of  dark  green  spots  arranged  in  a 
quadrangle  on  dorsum,  two  near  bases  of  cornicles  and  two 
near  metathorax;  cauda,  anal  plate  and  cornicles  are  pale; 
appendages  and  tarsi  are  pale  with  dark  tips.  Cornicles  are 
swollen,  not  reticulated;  cauda  broad  and  tapering.  The 
alatae  are  very  similar  to  apterae.  For  further  descriptive 
detail  with  measurements,  see  Palmer  (1952:233). 

Collections:  On  leaves  of  Crataegus  macrosperma  var.  acutiboba 
(Sarg.)  Eggl.  (hawthorn).  ANTIGONISH  COUNTY,  Antigonish, 
August  26,  1953  (922a). 

Subtribe  Macrosiphina 

2.  Amphorophora  nebulosa  Hottes  and  Frison 
Figs.  101,  139,  150,  163 

Amphorophora  nebulosa  Hottes  and  Frison,  1931:275. 

Alate,  apterous  and  male  forms  of  this  species  were  found 
in  rather  small  but  dense  colonies  feeding  head  down  on  the 
stem  tips  adjacent  to  the  floral  heads  of  grass  ( Poa  sp.)  growing 
along  the  side  of  a  path  in  a  rather  deeply  wooded  area.  No 
apparent  damage  was  evident  to  the  host  plants. 

Hottes  and  Frison  (1931:275)  lists  the  color  as  essentially 
uniformly  brown  for  both  apterous  and  alate  forms.  These 
collected  samples,  however,  give  a  more  slate-gray  coloration; 
other  characters,  however,  fit  well  with  those  given  by  Hottes 
and  Frison,  to  which  the  reader  is  referred  in  the  reference 
given  above. 

Collections :  Taken  only  once  on  Poa  sp.  (grass)  on  stem  adjacent 
to  floral  buds.  LUNENBURG  COUNTY,  Spondu  Lake,  August  12, 
1952  (693). 

Subtribe  Macrosiphima 

3.  Amphorophora  rubi  (Kaltenbach) 

The  European  Raspberry  Aphid 

Aphis  rubi  Kaltenbach,  1843:24. 

Siphonophora  rubi ,  Koch,  1855:191;  Buckton,  1876:140. 

Amphorophora  rubi ,  Gillette,  1911a:381;  Theobald,  1926:187  (Syno¬ 
nymy);  Mason,  1925:52;  Gillette  and  Palmer,  1934:140; 
Palmer,  1952:241. 
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Alate  and  apterous  forms  of  this  green  aphid  were  found 
in  dense  colonies  feeding  head  downward  on  the  young  stems 
of  wild  raspberry  growing  in  a  shaded  woody  situation  of 
mixed  deciduous  trees.  Quite  a  few  of  both  forms  were  in¬ 
ternally  parasitized  as  was  evident  from  the  swelled,  balloon¬ 
shaped  and  discolored  abdomens. 

Theobald  (1926:190)  reports  this  species  as  also  occurring 
on  the  underside  of  leaves  in  great  numbers  causing  the  leaves 
to  curl,  but  not  producing  severe  damage.  The  occurrence  of 
red  forms  is  considered  by  him  to  be  merely  a  variety.  His 
observations  over  a  period  of  years  also  led  him  to  believe  that 
the  species  is  monophagous  on  Rubus  spp.,  as  does  Mason 
(1925:57),  and  that  it  lives  permanently  on  wild  raspberry. 
Its  presence  on  cultivated  varieties  is  due  mainly  to  alate 
females  coming  from  the  wild  stock. 

The  summer  apterae  are  green  with  slight  median  and 
lateral  lines  on  dorsum;  appendages  pale  with  dusky  tips. 
Cornicles  are  swollen  slightly,  without  reticulations,  but  with 
few  striae  next  to  flange.  Cauda  are  large,  elongate-tapering 
with  five  pairs  of  lateral  hairs.  Alatae  are  similar  to  apterae, 
except  head  and  thorax  dark.  This  species  can  be  distinguished 
from  A.  rubicola  which  occurs  in  the  same  host  as  follows: 
no  dusky  spot  on  forewing;  cornicles  shorter  than  antennal  III 
and  without  reticulations;  antennae  longer  than  body;  rostral 
IV  and  V  shorter  than  base  of  antennal  VI.  For  more  complete 
descriptions  and  figures  the  reader  is  referred  to  Theobald 
(1926:187);  Mason  (1925:52)  and  Palmer  (1952:241). 

Collections:  On  young  stems  and  underside  of  leaves  of  Rubus 
spp.  (wild  raspberry,  blackberry).  CUMBERLAND  COUNTY,  Chig- 
necto  Game  Sanctuary,  July  8,  1952  (645b). 

Subtribe  Macrosiphina 

4.  Amphorophora  rubicola  (Oestlund) 

The  Spotted-Winged  Raspberry  Aphid 

Macrosiphum  rubicola  Oestlund,  1886:27  and  1887:78. 

Nectarosiphum  rubicola  (Oestlund),  Swain,  1919:77. 

Amphorophora  rubicola, ,  Mason,  1925:58;  Gillette  and  Palmer, 
1934:141;  Palmer,  1952:242. 

This  species  is  found  on  the  same  or  similar  hosts  as  A .  rubi 
and  can  be  easily  confused  with  it.  In  fact,  they  may  occur 
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together  on  the  same  stem.  Reference  number  645a  ( A .  rubi- 
cold)  and  645b  (A.  rubi)  were  so  found. 

The  apterous  forms  are  greenish-yellow  with  median  and 
lateral  stripes  of  darker  green.  Cornicles  and  antennae  are 
dark;  legs  pale  brown  with  tips  of  tarsi  and  tibiae  black; 
cauda  pale.  Alatae  are  similar  to  apterae  except  head  and  thorax 
brown,  antennae,  cornicles  and  legs  blackish.  Fore  wings 
with  dusky  spot  at  apex  between  stigma  and  cubital  veins 
extending  into  stigmal  cell.  Cornicles  are  long,  dilated  in 
middle,  slightly  curved,  and  reticulated  near  flange. 

This  species  can  be  distinguished  from  A.  rubi  by  the  dusky 
spot  on  tip  of  forewing;  reticulated  cornicle,  wider  than  width 
of  hind  tibia,  dusky  color;  and  longer  (.19)  rostral  IV  and  V, 
(.15  in  A.  rubi).  Very  complete  descriptions  of  this  species 
are  given  by  Mason  (1925:58).  It  is  thought  to  be  mono- 
phagous  as  is  A.  rubi. 

Collections:  On  stems  and  underside  of  leaves  of  Rubus  spp. 
(raspberry,  blackberry).  ANTIGONISH  County:  West  River  Road, 
July  30,  1952  (659);  Route  7,  July  30,  1952  (661).  CUMBERLAND 
COUNTY,  Chignecto  Game  Sanctuary,  July  8,  1952  (645a).  LUNEN¬ 
BURG  COUNTY,  Tancook  Island,  August  9,  1952  (684). 

Subtribe  Macrosiphina 

5.  Amphorophora  sonchi  (Oestlund) 

The  Green  Thistle  Aphid 
Fig.  86 

Rhopalosiphum  sonchi  Oestlund,  1886:34. 

Rhopalosiphum  dianthi  (Schrank)  (mistaken  synonymy),  Oestlund, 
1887:76. 

Rhopalosiphum  sonchi ,  Gillette  and  Taylor,  1908a :34  (Synonymy.) 

Amphorophora  cosmopolitana  Mason,  1925:16  (Synonymy). 

Amphorophora  sonchi,  Gillette  and  Palmer,  1934:142;  Knowlton 
and  Allen,  1945:114. 

Alate  and  apterous  forms  of  this  species  were  found  in  a 
compact,  dense  colony  spreading  upward  over  the  terminal 
stem  and  inflorescence  of  sow  thistle  (Fig.  86). 

The  apterous  females  and  nymphs  on  Sonchus  sp.  are 
pale  yellow  greeu,  or  pale  bluish-green  to  almost  white,  covered 
with  a  pruinose  secretion;  antennae  and  legs  brownish,  with 
tips  of  tarsi  and  tibia  blackish.  Cornicles,  cauda  and  eyes 
brown.  Alatae  have  greenish-yellow  abdomen,  often  with 
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dusky  lateral  areas  and  dorsal  patch;  head  and  thorax  dark. 
Legs,  cornicles  and  cauda  yellow,  with  tip  of  cornicles  dusky. 
Cornicles  swollen  in  middle  to  twice  width  at  base,  with  few 
imbrications  below  flange.  Cauda  tapering,  with  slight 
neck.  All  forms  are  described  very  completely  by  Mason 
(1925:16)  together  with  complete  discussion  of  synonymy  and 
known  biology  of  the  species. 

This  species  alternates  between  Ribes  sp.  (currant)  as  the 
winter  host  and  such  plants  as  Sonchus  sp.  (sow  thistle),  Lactuca 
sp.  (wild  lettuce)  as  the  summer  hosts.  On  Ribes  sp.  it  occurs 
on  the  underside  of  leaves  usually  causing  them  to  curl  and 
cluster.  On  the  summer  hosts  (Fig.  86)  it  forms  compact 
dense  colonies  on  the  leaves,  stems  and  floral  inflorescence,  pro¬ 
ducing  two  or  more  generations,  and  may  remain  on  these 
plants  until  late  fall,  returning  to  the  winter  host,  Ribes  sp. 
where  oviposition  occurs.  The  eggs  are  deposited  on  twigs 
of  currant  and  turn  glistening  black.  Most  of  the  other  species 
of  this  genus  are  not  known  to  alternate,  but  are  thought  to  be 
monophagous  in  habit.  Mason  (1925:26)  reports  the  species 
to  be  fairly  world-wide  in  distribution. 

Collections :  On  underside  of  leaves  of  Ribes  sp.  (currant)  as  winter 
host;  on  leaves,  stems  and  inflorescence  of  Sonchus  sp.  (sow  thistle)  and 
Lactuca  sp.  (wild  lettuce)  as  summer  host.  ANTIGONISH  COUNTY: 
Antigonish,  August  12, 1953  (881);  August  26,  1953  (923).  INVERNESS 
COUNTY:  East  Lake  Ainslie,  August  15,  1951  (530).  Two  alatae  taken 
in  transit  on  Populus  tremuloides ;  not  feeding.  LUNENBURG  COUN¬ 
TY:  Mahone  Bay,  August  6,  1952  (668);  Tancook  Island,  August  9, 
1952  (683). 

Subtribe  Macrosiphina 

Genus  CAPITOPHORUS  van  der  Goot 
van  der  Goot,  1913:84. 

The  members  of  this  genus  are  separated  largely  on  the 
basis  of  the  presence  of  hairs  or  spines  which  are  capitate, 
globate  or  funnel-shaped.  These  capitate  hairs  occur  especially 
on  the  prominent  antennal  tubercles,  vertex  of  the  head,  and 
first  antennal  segment.  The  body  hairs  in  general,  however, 
are  of  this  type.  The  6-segmented  antennae  are  armed  with 
circular  sensoria.  Wing  venation  is  normal.  Cornicles  elon¬ 
gate,  slender,  cylindrical  or  slightly  clavate.  Lateral  tubercles 
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usually  absent.  Ocular  tubercles  inconspicuous.  Cauda 
rather  short,  tapering  to  parallel-sided  or  spoonshaped. 

Genus  type  (fixed  by  van  der  Goot,  1913)  Aphis  carduinus 
Walker. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  CAPITOPHORUS 

1 .  Cauda  blunt  or  rounded  at  apex;  cornicle  more  or  less  clavate  flange 

oblique,  few  striae  beneath  flange. .  2.  ribis 

Cauda  tapering  to  point  at  apex;  cornicle  cylindrical,  flange  not 
oblique,  imbricated  throughout . 1.  fragaefolii 

Subtribe  Macrosiphina 

1.  Capitophorus  fragaefolii  (Cockerell) 

The  Strawberry  Aphid 
Fig.  148 

Myzus  fragaefolii  Cockerell,  1901:101. 

Myzus  fragariae  Theobald,  1912:223. 

Capitophorus  fragaefolii ,  Hottes  and  Frison,  1931a:283;  Palmer, 
1952:256. 

Capitophorus  potentillae  (Walker),  (misidentification),  Gillette  and 

Palmer,  1934:153. 

Capitophorus  fragariae  (Theobald),  Thomas  and  Jacob,  1941:107; 
Hodson,  1937 :409  (Synonymy). 

These  rather  small  greenish  apterous  aphids  were  found  in 
a  colony  feeding  on  the  underside  of  leaves  of  wild  rose,  a 
common  plant  in  open  fields  in  Nova  Scotia.  Collections 
taken  to  laboratory  yielded  alate  forms  in  a  few  days.  The 
alatae  keyed  out  to  this  species  using  Palmer  (1952:249). 

Alate  forms  have  dark  brown  head  and  thorax  with  light 
yellowish-green  abdomen  that  has  a  dusky  patch  on  the  apical 
half  and  a  few  small  dusky  spots  on  the  basal  segments  and 
dusky  lateral  spots.  Legs  pale  yellowish  with  tip  of  segments 
and  tarsi  dark.  Cornicles  and  cauda  pale  yellowish-green. 
Wings  have  smoky  black  veins  and  stigma.  Hairs  are  capitate 
but  scanty;  short  on  body,  longer  and  swollen  on  head  and 
antennal  I  and  II. 

Apterae  are  very  pale  green,  some  being  nearly  transparent; 
appendages  pale  green  to  dusky.  Capitate  hairs  on  body, 
numerous  and  conspicuous.  Cornicles  long  and  thin,  cylind¬ 
rical,  slightly  curved,  with  slight  flange  and  faint  imbrications. 
Cauda  pallid  green,  with  two  pairs  of  lateral  hairs  and  a  median 
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sub-apical  one,  tapering,  with  slight  basal  constriction.  Eyes 
blackish  with  ocular  tubercle.  For  further  descriptive  data 
with  measurements  and  figures  refer  to  Theobald  (1926:246); 
Palmer  (1952:256);  sexual  forms  are  described  by  Davidson 
(1914a:127). 

Palmer  (1952:257)  reports  that  she  has  observed  this 
species  migrating  from  rose  to  strawberry  and  continuing 
abundant  reproduction  on  the  latter  host.  Her  descriptions 
include  discussion  of  the  slight  morphological  differences  which 
occur  in  this  species  when  found  on  its  respective  hosts,  pointing 
out,  however,  that  “intergrading  forms  occur  so  that  no  de¬ 
finite  line  of  distinction  can  be  drawn”  between  these  “slight 
and  rather  unstable  differences  in  length  and  proportion  of 
antennal  segments  and  cornicles”.  Though  reported  as  com¬ 
mon  in  Colorado,  it  is  not  possible  to  say  how  frequent  it  occurs 
in  Nova  Scotia,  since  most  collecting  has  been  confined  to 
forested  and  adjacent  areas.  This  species  would  not  be  expect¬ 
ed  to  be  as  common  in  these  types  of  areas  as  in  the  more 
agricultural  ones. 

Collections:  On  underside  of  leaves  of  Rosa  sp.  L.  (wild  rose), 
as  possible  winter  host.  ANTIGONISH  COUNTY,  Lochaber,  10  miles 
E.,  July  4,  1953  (827). 

Also  reported  to  be  found  on  Fragaria  spp.  (strawberry)  and  Poten- 
tilla  spp.  (cinquefoil)  as  possible  summer  hosts,  though  not  taken  on  them 
in  Nova  Scotia. 

Subtribe  Macrosiphina 

2.  Capitophorus  ribis  (Linn.) 

The  Currant  Aphid 
Fig.  97 

Aphis  ribis  Linnaeus,  1758:451. 

Myzus  ribis ,  Gillette  and  Bragg,  1917b  :338;  Haviland,  1919:8 
(Biology). 

Capitophorus  ribis,  Theobald,  1926:229  (Synonymy);  Gillette  and 
Palmer,  1934:155;  Palmer,  1952:268. 

This  fairly  large  yellowish-green  aphid  was  found  in  both 
alate  and  apterous  forms  feeding  in  compact  to  scattered  colon¬ 
ies  on  the  underside  of  leaves  of  hemp  nettle.  They  are  of  a 
delicate,  rather  translucent  shade  of  yellowish-green,  such 
that  their  reaction  to  light  is  decidedly  negatively  photo- 
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tropic.  At  the  moment  the  leaf  is  turned  to  the  sunlight,  the 
forms  immediately  crawl  to  the  shaded  side  of  the  leaf.  By 
the  time  a  photograph  could  be  taken,  only  a  few  forms  re¬ 
mained  on  the  exposed  side  of  the  leaf  (Fig.  93). 

Alatae,  with  abdomen  pale  yellowish-green,  translucent, 
with  four  pairs  of  dusky  lateral  areas  and  dorsal  patch;  head 
and  thorax  olive  colored;  eyes  red;  hairs  mostly  capitate. 
Cauda,  anal  plate,  and  cornicles  very  pale  yellow.  Wings 
with  yellow  insertions;  dusky  veins  and  stigma. 

Apterae  pale  yellowish-green  to  pale  yellow,  sometimes 
darker  green  mottlings;  hairs  capitate;  eyes  red,  with  ocular 
tubercles.  Lateral  tubercles  absent.  Antennae  pale  to  trans¬ 
parent,  thin  and  longer  than  body.  Cornicles  slightly  con¬ 
cave,  smooth.  Cauda  tapering  with  three  pairs  of  lateral 
hairs.  For  discussion  of  sexuales  and  further  descriptive 
detail  with  figures  and  measurements,  see  Theobald  (1926:229) 
and  Palmer  (1952:268). 

In  regard  to  the  life  cycle,  the  eggs  are  laid  at  the  base  of 
buds  and  under  loose  epidermis  of  currant  shoots.  The  young 
hatching  out  the  following  spring  resemble  small  glass-like 
larvae  under  the  leaves,  causing  puffed  red  blisters  on  the  upper 
leaf  surface  under  which  these  nymphs  are  found  in  great 
numbers.  Migrants  appearing  in  late  June  or  July  fly  to  a 
number  of  different  summer  hosts,  i.e.,  Galeopsis  sp.  (hemp 
nettle),  Lamium  sp.  (red  dead  nettle),  Strachys  sp.  (hedge 
nettle),  Polygonum  sp.  (kno tweed),  Leonurus  sp.  (motherwort), 
and  on  these  produce  a  number  of  summer  generations.  In  the 
fall,  winged  migrants  fly  back  to  Ribes  sp.  and  there  produce 
the  fall  sexuales.  The  details  of  the  biology  of  this  species 
are  well  given  by  Haviland,  (1919:8). 

In  New  Brunswick,  MacGillivray  and  Spicer  (1953:423) 
report  that  this  species  has  been  found  parasitized  by  the 
braconids,  Aphidius  ( Aphidius )  ribis  Haliday  and  Aphidius 
( Lysiphlebus )  testaceipes  (Cresson).  Theobald  (1926:233)  re¬ 
ports  the  former  braconid  species  to  be  the  chief  enemy  of  this 
currant  aphid,  as  “often  whole  colonies.... have  been  all  killed” 
by  them.  The  parasite  fungus  Empusa  aphidis  also  attacks 
this  aphid  and  may  kill  whole  colonies.  Haviland  (1919:8) 
records  finding  two  chrysophid  larvae  on  these  aphids,  as 
well  as  the  mite,  Anystus  cornigera  Koch.  Predators  such  as 
syrphid  larvae,  Syrphus  ribesii ,  and  coccinellids,  Catabomba 
pyrastri,  are  also  found  preying  upon  individuals  in  the  colony. 
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Collections:  On  underside  of  leaves  of  summer  host,  Gateopsis 
tetrahit  Linn,  (hemp  nettle).  On  leaves  of  Ribes  sp.  as  winter  host, 
causing  puffed  red  blisters  on  upper  leaf  surface.  Summer  hosts:  ANTI- 
GONISH  COUNTY,  Jimtown,  August  12,  1952  (697).  LUNENBURG 
County,  Spondu  Lake,  August  12,  1952  (697). 


Subtribe  Macrosiphina 

Genus  KAKIMIA  Hottes  and  Frison 

Myzus  ( Kakimia )  Hottes  and  Frison,  1931a:344. 

Kakimia,  Gillette  and  Palmer,  1934:159;  Palmer,  1952:275. 

The  species  composing  this  genus  are  characterized  by 
having  frontal  tubercles  only  moderately  well  developed, 
extending  slightly  beyond  convex  vertex.  Secondary  sensoria 
are  circular  on  III,  and  often  also  on  IV  and  V  of  alatae.  Wing 
venation  is  normal.  Cornicle  is  widest  at  base,  apex  slightly 
swollen.  Cauda,  medium  length  with  narrow  constriction 
near  middle,  tapering.  Hairs  slightly  capitate,  on  hind  tibia 
and  antennae  equal  in  length  to  diameter  of  segment.  Only 
one  species  taken  in  Nova  Scotia. 

Genus  type  (monotypical),  Myzus  ( Kakimia )  thomasi 
Hottes  and  Frison. 


Subtribe  Macrosiphina 

Kakimia  purpurascens  (Oestlund) 

Nectarophora  purpurascens ,  Oestlund,  1887 :81 
Macrosiphum  purpurascens ,  Hottes  and  Frison,  1931a  :318 
Kakimia  purpurascens  (Oestlund),  Gillette  and  Palmer,  1934:  166; 

Palmer,  1952:281. 

This  rather  small  species  was  taken  from  the  host  plant 
in  both  alate  and  apterous  forms.  The  colonies  were  small 
and  scattered  on  the  leaves  of  the  host.  Apterae  are  yellowish- 
green  to  dark-green  with  a  brownish  area  on  dorsum.  Anten¬ 
nae  dusky,  6-segmented  with  sensoria  on  III  (8-10) ;  cornicles 
dusky  towards  apex,  cylindrical,  broader  at  base  and  imbri¬ 
cated;  cauda  pale,  slender,  tapering  to  a  point  and  with  four 
pairs  of  lateral  hairs.  Rostrum  very  short  and  broad,  less 
than  length  of  hind  tarsus. 
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Alate  forms  have  dusky  green  head  and  prothorax  with 
dark  brown  thoracic  lobes;  abdomen  similar  color  as  apterae. 
Antennae  dusky  beyond  base  of  III  and  with  19-26  sensoria 
on  III  and  5-9  on  IV.  Cauda  pale.  Other  characters  similar 
to  apterae. 

Hottes  and  Frison  (1931a  :318)  states  that  this  species 
found  on  meadow  rue,  “has  the  peculiar  habit  of  producing 
sexual  forms  early  in  the  year  and  late  in  the  season  it  is  to  be 
found  in  the  egg  stage  only.”  They  give  good  descriptions  of 
sexuales  of  this  species.  Palmer  (1952:281)  describes  the 
apterous  and  alate  forms  with  figures  and  measurements. 

Collections :  On  leaves  of  Hieracium  floribundum  Wimm.  and 
Grab,  (kingdevil).  ANTIGONISH  COUNTY.  Route  7,  July  30,  1952 
(657). 


Subtribe  Macrosiphina 

Genus  MACROSIPHUM  Passerini 

Siphonophora  Koch,  1855:150  (Preoccupied). 

Macrosiphum  Passerini,  1860:27;  Baker,  1920a:57,  Palmer,  1952:285. 

Nectarophora  Oestlund,  1887:78. 

Macrosiphon  Del  Guercio,  1913:188. 

Illinoia  Wilson,  1910a  :318. 

The  members  of  this  genus  are  characterized  by  prominent 
diverging  frontal  tubercles,  exceeding  usually  concave  vertex. 
Wing  venation  is  normal.  Antennae  are  6-segmented  with 
subcircular  sensoria,  equal  to  or  exceeding  body  length.  Corni¬ 
cles  are  long,  cylindrical,  normally  reticulated,  may  be  tapering, 
two  times  or  more  rostral  IV  and  V.  Cauda  long,  tapering, 
parallel-sided  or  spatulate,  two  times  rostral  IV  and  V.  Anal 
plate  rounded,  ocular  tubercles  present.  Lateral  tubercles 
not  evident.  Males  normally  alate,  oviparae  apterous.  Found 
on  leaves  and  twigs  of  deciduous  plants,  not  in  galls. 

Genus  type  (fixed  by  Passerini,  1860),  Aphis  rosae  Linn. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  MACROSIPHUM 

(Modified  after  Palmer,  1952:286) 

1.  Cornicle  not  reticulated;  longer  than  five  times  hind  tarsal  II .  7.  pisi 


Cornicle  reticulated  (Fig.  153) . 2 

2.  Rostrum  acute  (Fig.  10) ,  may  end  in  needlelike  point . 3 

-.  Rostrum  obtuse,  not  pointed . 4 
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3.  Unguis  shorter  than  antennal  III;  23-30  secondarj'  sensoria  on 


antennal  III . 4.  frigidae 

Unguis  not  shorter  than  antennal  III;  36-53  secondary  sensoria 

on  antennal  III . 6.  ludovicianae 

4.  Cornicle  longer  than  four  times  hind  tarsal  II . 6 

Cornicle  not  longer  than  four  times  hind  tarsal  II . 5 


5.  Sensoria  on  antennal  III  more  than  15  in  alatae  (34-44),  more  than  7 
in  apterae  (19-26) ;  cauda  long,  pointed  (.50-.55) ..  10.  rudbeckiae 
Sensoria  on  antennal  III  fewer  than  15  in  alatae  (5-12),  fewer  than  7 
in  apterae  (1-2);  cauda  shorter,  somewhat  constricted  (.20-.2S) 
. 5.  granarium 

6.  Cornicle  distinctly  longer  than  antennal  III . 7 

Cornicle  not  distinctly  longer  than  antennal  III . 9 

7.  Sensoria  on  antennal  III  of  alatae  not  in  single  row,  more  than  8 
. 9.  rosae 

Sensoria  on  antennal  III  of  alatae  in  single  row . 8 

8.  Cornicle  and  appendages  heavy  black;  cornicle  of  alatae  about  equal 
to,  never  longer  than,  antennal  III;  antennal  III  of  alatae  1.03 

. 8.  pseudorosae 

Cornicle  pale  at  base  with  dusky  apical  portion;  appendages  pale, 
cornicle  of  alatae  longer  than  antennal  III;  antennal  III  of  alatae. 


.70-. 92 . 11.  solanifolii 

9.  Cauda  especially  in  apterae  longer  than  i  of  cornicle  (Fig.  164) 

. 2.  ambrosiae 

-.  Cauda  shorter  than  \  of  cornicle . 12.  valerianae 

-.  Cauda  about  same  length  as  |  of  cornicle . 10 

10.  Hairs  on  cauda  fewer  than  7  on  each  side . 3.  erigeronensis 

-.  Hairs  on  cauda  at  least  7  on  each  side  (Fig.  171) . 1.  albifrons 


Subtribe  Macrosiphina 

1.  Macrosiphum  albifrons  Essig 

Essig’s  Lupine  Aphid 
Figs.  107,  171 

Macrosiphum  albifrons  Essig,  1911c:543;  Soliman,  1927:108;  Gillette 
and  Palmer,  1934:171;  Knowlton,  1935a:114;  Palmer,  1952:290. 

This  species  heavily  infests  the  host  plant,  colonies  being 
scattered  on  the  underside  of  leaves  and  along  the  upright 
stem.  Present  in  one  colony  (Fig.  107)  were  several  adult 
coccinellid  beetles  as  well  as  their  larvae  preying  upon  these 
aphids.  On  the  stem  several  syrphid  larvae  were  feeding  on 
apterous  aphids.  No  parasitized  forms  were  noticed. 
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The  apterae  are  bluish-green,  somewhat  pulverulent; 
extremities  dusky  with  tips  blackish,  tarsi  black;  cauda  pale. 
The  cylindrical  cornicle  is  reticulated  at  distal  end.  Cauda 
rather  long  and  tapering  with  8  pairs  of  lateral  hairs.  Alatae 
have  head  and  thoracic  lobes  brown,  with  prothorax  and  ab¬ 
domen  bluish-green,  and  pulverulent.  Gillette  and  Palmer 
(1934:171)  and  Palmer  (1952:290)  give  further  technical  data 
and  measurements  on  all  forms  of  this  species. 

Collections:  On  underside  of  leaves  and  on  stems  of  Lupinus  poly- 
phllus  Lindl.  (lupine),  heavily  infested  when  found,  not  generally  common. 
KINGS  COUNTY,  Wolfville,  July  25,  1948  (99p).  ANTIGONISH 
COUNTY,  Antigonish,  July  10,  1951  (504). 


Subtribe  Macrosiphina 

2.  Macrosiphum  ambrosiae  (Thomas) 

The  Brown  Ambrosia  Aphid 
Figs.  87,  88,  95,  96,  143,  153,  164 

Siphonophora  ambrosiae  Thomas,  1877  (1878)  :4. 

Siphonophora  solidaginis ,  Williams,  1910:86. 

Macrosiphum  solidaginis  (Fabricius)  (misidentification),  Gillette, 
1911c:383;  Davis,  1911a:34. 

Tritogenaphis  kosacaudis  Knowlton,  1928d:79;  Smith  and  Knowlton, 
1937b  :271  (Synonymy). 

Macrosiphum  ambrosiae ,  Hottes  and  Frison,  1931a  :298;  Gillette 
and  Palmer,  1934:172;  Palmer,  1952:291;  MacGillivray  and 
Spicer,  1953 :429. 

This  common  cosmopolitan  aphid  is  found  practically 
everywhere,  collections  have  been  made  where  any  one  of  a 
number  of  its  herbaceous  host  plants  are  growing.  Brown 
to  sepia  colored,  it  is  usually  found  on  pearly  everlasting  and 
on  any  one  of  the  various  species  of  golden  rod.  It  occurs 
early  in  June  and  persists  on  these  plants  throughout  the  grow¬ 
ing  season.  Typically  they  feed  in  a  head-down  position  on 
the  host  stem  in  rather  compact  colonies  (Figs.  87,  88).  Alate 
forms  are  usually  present  from  the  last  of  June  on  through  the 
season,  together  with  nymphs  and  apterous  viviparous  females. 

On  some  hosts  the  apterous  forms  appear  dark  brown  to 
sepia  with  dusky  appendages,  black  cornicles  and  rostrum. 
On  Solidago  spp.  and  Aster  spp.  the  forms  are  often  blood-red 
in  color.  Palmer  (1952:292)  suggest  that  since  the  two  color 
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varieties  appear  structurally  indistinguishable,  and  until 
“biological  transfer  tests  determine  the  relation  between  these 
forms,  it  seems  best  to  leave”  this  red  variety  in  this  species. 
It  is  possible  that  the  type  of  host  plant  utilized  may  influence 
the  color  developed.  This  species  is  often  confused  with 
M.  rudbeckiae  but  may  be  distinguished  by  its  darker  red 
color,  lack  of  a  lighter  shade  at  base  of  cornicles,  and  by  the 
presence  of  dusky  hair  bases  on  dorsum  of  abdomen.  Other¬ 
wise,  the  two  species  are  very  similar  structurally. 

MacGillivray  and  Spicer  (1953:429)  list  only  one  internal 
parasite,  the  braconid  wasp,  Aphidius  ( Aphidius )  polygona- 
phis  (Fitch)  as  attacking  this  aphid.  Very  seldom,  if  at  all, 
has  it  been  seen  preyed  upon  by  any  of  the  various  aphid 
predators  in  Nova  Scotia. 

For  further  technical  descriptions  with  figures  and  measure¬ 
ments  the  reader  is  referred  to  Gillette  and  Palmer  (1934:172) 
and  Palmer  (1952:291). 

Collections:  On  at  least  six  different  species  of  herbaceous  host 
plants,  as  follows: 

On  Anaphalis  margaritacea  (Linn).  B.  and  H.  (pearly  everlasting), 
on  terminal  leaves.  ANTIGONISH  COUNTY:  North  Shore  Road, 
July  12,  1950  (445);  Beech  Hill  Road,  August  18,  1950  (472);  West  River 
Road,  July  30,  1952  (659);  Fairmont  Road,  July  27,  1953  (870.1).  GUYS- 
BORO  COUNTY,  East  of  Melrose,  July  16,  1953  (838).  INVERNESS 
COUNTY;  Port  Hastings,  August  12,  1953  (884);  Maple  Ridge,  August 
13,  1953  (891.1);  Port  Hood,  ten  miles  South,  August  14,  1953  (900.1); 
Port  Hood,  August  14,  1953  (902);  Glendale,  August  15,  1953  (909). 
CUMBERLAND  COUNTY,  Chignecto  Game  Sanctuary,  July  8,  1952 
(647). 

On  Erigeron  sp.  (fleabane),  on  terminal  leaves.  INVERNESS 
COUNTY,  Glendale,  August  14,  1951  (529). 

On  Eupatorium  maculatum  Linn,  (joe  pye  weed),  on  terminal  leaves 
and  base  of  inflorescence.  ANTIGONISH  COUNTY,  Route  7,  August  9, 
1950  (461). 

On  Aster  umbellatus  Mill,  (tali  white  aster),  on  stem;  and  Aster  sp. 
(Tourn.)  Linn.  HALIFAX  COUNTY,  Franklin  Park,  Halifax,  Septem¬ 
ber  10,  1949  (343).  INVERNESS  COUNTY,  Port  Hood,  August  14, 
1953  (904). 

On  Solidago  spp.  Linn,  (golden  rod),  on  upper  third  of  stem.  HALI¬ 
FAX  COUNTY:  Rocky  Lake,  July  21,  1949  (344);  Waverly  Game 
Sanctuary,  August  12,  1949  (346).  ANTIGONISH  COUNTY:  Fair¬ 
mont  Road,  July  3,  1950  (426);  Antigonish,  June  19,  1952  (611);  Beech 
Hill,  July  2,  1952  (620);  Route  7,  July  30,  1952  (656).  INVERNESS 
COUNTY,  Glendale,  August  15, 1953  (908). 
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Subtribe  Macrosiphina 

3.  Macrosiphum  erigeronensis  (Thomas) 

The  Canadian  Fleabane  Aphid 
Fig.  106 

Siphonophora  erigeronensis  Thomas,  1877:7. 

Macrosiphum  erigeronensis ,  Hottes  and  Frison,  1931a:304;  Gillette 
and  Palmer,  1934:177;  Palmer,  1952:304;  MacGillivray,  and 
Spicer,  1953:429. 

This  is  a  fairly  common  aphid  found  on  the  flower  stalks, 
upper  parts  of  stems  and  in  the  inflorescence  of  a  number  of 
common  herbaceous  plants  (Fig.  106).  It  is  not  as  frequent 
in  occurrence,  however,  as  M.  ambrosiae  or  M.  rudbeckiae,  both 
of  which  also  occur  on  similar  host  plants.  The  species 

is  subject  to  being  parasitized.  MacGillivray  and  Spicer 
(1953:429)  list  one  pteromalid  and  one  cynipid  as  being  raised 
from  parasitized  forms  of  this  aphid  in  New  Brunswick. 

Apterae  are  pale  to  medium  green  and  in  some  colonies 
appear  even  very  dark.  Tip  of  cornicles  are  black;  tibiae  and 
antennae  beyond  base  of  III  dusky;  cauda  pale,  very  pointed, 
tapering  and  rather  long  with  1-4  capitate  to  straight  hairs 
on  tip.  Alatae  similar,  except  head,  thorax,  base  of  cornicle, 
antennae  beyond  base  of  III,  black.  Unguis  shorter  than 
antennal  III;  cornicle  equal  in  length  to  antennal  III.  For 
further  description  data  with  measurements  and  figures,  the 
reader  is  referred  to  Hottes  and  Frison  (1931a  :305)  and  Gillette 
and  Palmer  (1934:177). 

Collections :  Found  on  each  of  the  following  host  species. 

On  Anaphalis  margaritaecea  (Linn.)  B.  and  H.  (pearly  everlasting), 
on  base  of  floral  inflorescence.  LUNENBURG  COUNTY,  Spondu  Lake, 
August  8, 1952  (676). 

On  Aster  spp.  (Tourn.)  Linn.,  on  upper  part  of  stem  and  in  inflores¬ 
cence.  ANTIGONISH  COUNTY,  West  River  Road,  July  30, 1952  (658). 

On  Hieracium  floribundum  Wimm.  and  Grab,  (kingdevil),  on  stem 
and  leaf  bases.  Colonies  scattered.  CUMBERLAND  COUNTY, 
Chignecto  Game  Sanctuary,  July  8,  1952  (648a). 

Subtribe  Macrosiphina 

4.  Macrosiphum  frigidae  (Oestlund) 

Nectarophora  frigidae  Oestlund,  1887:83. 

Macrosiphum  frigidae,  Essig,  1911c:546;  Gillette  and  Palmer,  1928:6 
and  1934:179;  Knowlton  and  Allen,  1938c:80;  Palmer,  1952:306. 
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This  rather  dark  metallic,  shining  green  species  has  been 
taken  only  once  on  the  host,  yarrow.  Apparently  it  is  not 
too  common  in  Nova  Scotia.  The  colony  was  entirely  apter¬ 
ous,  located  in  the  inflorescence  and  directly  under  it  on  the 
stem  feeding  head  down.  Samples  taken  in  cans  yielded  alatae 
in  a  few  days. 

The  apterae  are  characterized  by  dark  metallic  green  body 
color  with  cornicles,  cauda  and  anal  plate  black.  Cauda 
constricted  near  base,  rather  long;  cornicles  cylindrical,  apical 
tips  reticulated,  not  longer  than  antennal  IV  and  with  one 
or  two  lateral  hairs  near  middle.  Antennal  III  with  12-26 
sensoria.  Alatae  similar  except  head  and  thorax  black;  an¬ 
tennal  III  with  from  23-30  tuberculate  sensoria.  More  com¬ 
plete  descriptions  with  figures  of  all  forms  of  the  species  are 
found  in  Gillette  and  Palmer  (1934:179)  and  Palmer  (1952: 
306),  who  also  report  taking  it  from  leaves  and  tender  stems 
of  Artemisia  sp.  Linn,  (wormwood). 

Collections:  On  the  base  of  floral  inflorescence  of  Achillaea  Mille¬ 
folium  Linn,  (yarrow).  LUNENBURG  COUNTY,  Tancook  Island, 
August  9, 1952  (678). 

Subtribe  Macrosiphina 

5.  Macrosiphum  granarium  (Kirby) 

The  English  Grain  Aphid 
Fig.  102 

Aphis  granarium  Kirby,  1798:238. 

Siphonophora  granaria ,  Buckton,  1876:114;  Pergande,  1904:14. 

Macrosiphum  granarium ,  Phillips,  1916:463;  Theobald,  1926:70 
(Synonymy);  Gillette  and  Palmer,  1934:182;  Palmer,  1952:310. 

A  small  colony  of  apterous  viviparous  females  and  nymphs 
was  found  on  grass,  Poa  sp.,  feeding  on  the  inflorescence  and 
on  the  stem  at  the  base  of  the  inflorescence  (Fig.  102).  Alate 
forms  developed  in  cans  taken  to  the  laboratory. 

The  apterous  stem  mother  is  dark  apple  green  above  and 
darker  below,  almost  silvery  with  head  brownish.  Eyes  deep 
red-brown.  Cornicles  black,  reticulated  at  distal  ends.  Cauda 
pale  green  with  six  lateral  hairs  and  one  sub-apical  hair.  Fem- 
orae  green,  rest  of  legs  dark.  Antennae  less  than  body  length. 

Summer  apterous  forms  are  grass-green  to  yellow  or 
pink.  Head  brownish;  dark  spots  on  dorsum.  Cornicles 
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black,  cylindrical,  wider  at  base  with  apical  (i  to  1/3)  portion 
reticulated;  shorter  than  antennal  III.  Cauda  long,  pale 
yellowish-green,  slightly  constricted  near  base  and  when  seen 
laterally  is  curved  upward;  about  2/3  length  of  cornicles. 
Legs  yellow,  with  distal  ends  and  tarsi  black.  Alatae  similar, 
except  head  and  thoracic  lobes  yellowish-brown;  antennal 
III  with  from  5-12  sensoria;  only  1-2  in  apterae.  All  forms 
of  this  species  are  fully  described  and  figured  in  Phillips  (1916: 
463)  and  in  Theobald  (1926:71)  which  the  reader  may  consult 
for  further  technical  details. 

The  species  is  very  cosmopolitan  infesting  a  large  variety 
of  different  host  plants  such  as,  wheat,  barley,  oats,  corn,  and 
many  grasses.  Occasionally  it  becomes  a  serious  pest  on  corn 
and  wheat.  Hottes  and  Frison  (1931a  :308)  report  that  in 
Illinois  this  species  “overwinters  both  in  the  egg  stage  and  as 
viviparous  females  on  grasses  and  autumn-sown  cereals”. 
Theobald  (1926:74)  infers  that  overwintering  is  in  the  egg  stage 
only.  Alate  forms  appearing  on  grass  in  spring  migrate  to 
corn,  reproducing  there  by  parthenogenesis  until  fall.  On 
corn  these  aphids  attack  the  young  ears  and  cause  the  develop¬ 
ing  grain  to  become  hard  and  dry,  at  which  time  fall  alatae 
develop  and  fly  back  to  grasses  and  produce  sexuales,  mostly 
females,  joined  later  by  males  from  elsewhere.  Hottes  and 
Frison  (1931a:308)  state  that  the  pink  forms  are  “mainly 
responsible  for  the  production  of  the  sexual  forms”. 

This  species  is  subject  to  many  parasites  and  predators 
which  aid  greatly  in  holding  their  numbers  in  check.  Theobald 
(1926:75)  states  that  they  are  frequently  attacked  by  chalcids 
causing  the  aphids  so  parasitized  to  turn  deep  brown  in  color. 
Buckton  (1876:114)  lists  two  braconids,  one  of  which  is  a  hyper¬ 
parasite  on  the  other.  Phillips  (1916:463)  lists  8  Coleoptera, 
3  Diptera  and  8  Hymenoptera,  some  of  which  are  hyperpara¬ 
sites.  The  species  is  further  preyed  upon  by  several  kinds  of 
mites  as  well  as  certain  fungi.  MacGillivray  and  Spicer 
(1953:428)  in  their  list  of  aphid  parasites  in  New  Brunswick 
do  not  list  this  species,  though  in  the  light  of  its  known  oc¬ 
currence  and  habits,  one  would  expect  it  would  be  found 
parasitized. 

Collections:  At  base  of  inflorescence  and  in  the  floral  buds  of 
Poa  spp.  (grass).  GUYSBOROUGH  COUNTY,  East  of  Melrose, 
July  16,  1953  (840). 
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Subtribe  Macrosiphina 

6.  Macrosiphum  ludovicianae  (Oestlund) 

The  Wormwood  Aphid 
Fig.  85 

Siphonophora  ludovicianae  Oestlund,  1886:23. 

N ectarophora  ludovicianae,  Oestlund,  1887 :80. 

Macrosiphum  ludovicianae,  Soliman,  1927:117;  Hottes  and  Frison. 
1931a  :315;  Gillette  and  Palmer,  1934:187;  Knowlton  and 
Allen,  1938c  :81;  Palmer,  1952:313. 

There  may  be  some  question  as  to  the  correct  identification 
of  this  aphid.  It  keys  out  to  this  species  in  Hottes  and  Frison 
(1931a  :294),  but  there  is  no  further  description  concerning  it  to 
verify  the  determination.  In  Palmer  (1952:287)  it  keys  out 
to  M.  frigidae  (Oestlund),  but  it  fits  more  closely  her  des¬ 
cription  of  M.  ludovicianae  as  to  structural  characteristics, 
i.e.,  cauda,  cornicles,  antennae,  number  of  sensoria  on  antennal 
III,  rostrum  and  hairs  but  varies  in  color  pattern  as  well  as 
the  host  plant  from  which  it  was  taken. 

The  apterous  forms  have  pale  yellowish  head  and  thorax, 
with  dark  to  slate-green  abdomen,  possessing  darker  dorsal 
stripe,  extending  from  thorax  to  tip  of  abdomen,  and  seven 
segmental,  laterally  placed  dorsal  pulverulent  spots  (Fig.  85). 
The  antennae,  appendages  and  cornicles  are  shining  black. 
Wings  clear  with  normal  venation.  Alate  forms  are  similar 
but  with  head  and  thorax  black. 

Collections:  On  the  upper  part  of  stem  of  Achillea  Millefolium 
Linn,  (yarrow).  Hottes  and  Frison  (1931a :315)  report  it  from  Artemisia 
sp.;  Palmer  (1952:314)  lists  it  on  Artemisia  spp.,  Eurotia  sp.  and  Tanace- 
tum  sp.  CUMBERLAND  COUNTY,  Chignecto  Game  Sanctuary, 
July  8,  1952  (649).  ANTIGONISH  COUNTY:  St.  Andrews,  10  miles 
South,  July  4,  1953  (826);  West  River  Road,  July  30,  1952  (652).  LUN¬ 
ENBURG  COUNTY,  Spondu  Lake,  August  8,  1952  (672). 

Subtribe  Macrosiphina 

7.  Macrosiphum  pisi  (Kaltenbach) 

The  Pea  Aphid 

Aphis  pisum  Harris,  1782:66. 

Aphis  onobrychis  Boyer  de  Fonscolombe,  1841:169. 

Aphis  pisi  Kaltenbach,  1843:23. 

Macrosiphum  pisi,  Folsom,  1909:41;  Davis,  1915:  Bui.  276  (Synony¬ 
my)  Theobald,  1926:127;  Hottes  and  Frison,  1931a  :317;  Gil¬ 
lette  and  Palmer,  1934:193;  Palmer,  1952:320. 

Acyrthosiphon  pisum  (Harris),  Hille  Ris  Lambers,  1947a :247. 
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Greenish  apterous  forms  were  found  on  the  underside  of 
leaves  and  along  the  stem  just  below  the  floral  inflorescence. 
The  individuals  were  scattered  and  not  in  a  compact  colony. 
Alate  forms  developed  later  in  cans  in  the  laboratory.  This 
is  another  field  species  which  has  not  been  commonly  encoun¬ 
tered  in  forested  or  semiforested  situations  in  Nova  Scotia. 

The  apterae  are  pale  green,  spindle-shaped,  smooth,  shiny 
or  glaucous.  The  tapering  cauda  and  appendages  are  pale; 
tarsi  and  tips  of  tibiae  black;  cornicles  pale,  blackish  distally, 
rather  long  and  slender,  without  reticulations.  Abdomen 
often  with  6  spots  on  each  side. 

Alate  forms  are  various  shades  of  green  from  pallid  to 
grass-green,  and  at  times  with  slight  mealy  coat.  Head  and 
thorax  are  yellow-brown.  Eyes  are  deep  red  sometimes  ap¬ 
pearing  black.  Wings  with  stigma  yellow  to  greenish.  Other 
characters  are  similar  to  apterae.  These  and  the  other  forms 
of  the  species  are  rather  completely  described  and  figured  by 
Davis  (1915  :Bul.  276  with  synonymy)  and  Theobald  (1926; 
128). 

The  species  is  very  cosmopolitan  on  a  variety  of  legumin¬ 
ous  plants  and  has  no  true  alternate  host  plant  of  a  different 
group,  i.e.,  woody  plant.  Clovers  serve  as  the  primary  or 
winter  host  on  which  the  eggs  are  laid,  or  on  which  the  apterous 
viviparous  females  may  also  overwinter.  The  entire  life  cycle 
may  be  spent  on  the  clover. 

In  late  June  or  July  migrants  from  the  clover  appear  on 
peas  or  beans  or  other  legumes  and  reproduce  there  until  fall. 
At  which  time  winged  migrants  return  to  clover  or  perennial 
peas  and  produce  the  sexuales.  Both  alate  and  apterous 
males  may  be  produced.  According  to  Davis  (1915  :Bul.  276) 
the  average  life  span  of  the  aphid  is  39  days.  Colder  climate 
seems  to  induce  sexuales  to  form;  in  the  warmer  climates  the 
species  may  reproduce  viviparously  indefinitely;  whereas  in 
milder  climates  eggs  as  well  as  oviparous  females  overwinter. 

The  parasites  and  predators  of  this  species  are  described 
by  Folsom  (1909:41).  MacGillivray  and  Spicer  (1953:429) 
list  2  pteromalids,  one  ceraphronid  and  one  braconid  as  para¬ 
sitizing  this  species  in  New  Brunswick. 

Collections:  On  underside  of  leaves  and  on  stems  of  Trifolium 
pratense  (Linn.)  (red  clover).  Not  common  in  forested  or  semiforested 
areas  worked.  ANTIONISH  COUNTY,  Antigonish,  August  12,  1953 

(882). 
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Subtribe  Macrosiphina 

8.  Macrosiphum  pseudorosae  (Patch) 

The  Green  and  Red  Rose  Aphid 

Nectarophora  pallida  Oestlund,  1887:84  (preoccupied). 

Macrosiphum  pseudorosae  Patch,  1919:206;  Hottes  and  Frison, 
1931a:318;  Palmer,  1936b:746  and  1952:320. 

This  is  apparently  another  marginal  species  occasionally 
encountered  in  semi-forested  situations  in  Nova  Scotia.  Ac¬ 
cording  to  Patch  (1919:207)  it  is  found  on  wild  rose  and  golden 
ragwort  (Senecio  aureus  Linn.).  Hottes  and  Frison  (1931a:318) 
report  taking  it  from  wild  rose,  plus  seven  other  herbaceous 
hosts  including  Oenothera  biennis  Linn.  Palmer  (1952:321) 
lists  three  herbaceous  hosts  other  than  rose.  Alate  and  apter¬ 
ous  forms  were  found  twice  on  Oenothera  biennis  Linn,  in  Nova 
Scotia,  but  not  on  wild  rose. 

This  species  resembles  very  closely  M.  solanifolii  (Ash- 
mead)  but  differs  from  it  by  its  heavy  black  antennae  and  corni¬ 
cles.  Patch  (1919:206)  reports  the  antennae  to  be  so  black 
“that  it  is  difficult  to  prepare  a  mount  which  shows  the  dis¬ 
tribution  of  the  sensoria”.  Also,  the  apterous  forms  usually 
have  longer  antennae  than  in  M.  solanifolii.  The  general  body 
color  is  rose  red  or  green,  as  is  the  case  for  M.  gei,  occurring 
in  either  color  variety.  The  beak  is  short  and  stout ;  antennal 
III  with  about  14  sensoria  arranged  in  a  row;  none  on  IV. 
Cornicle  never  longer  than  antennal  III,  and  reticulated  on 
apical  end  about  one-fifth  of  length;  yellowish  cauda.  The 
sexual  forms  have  not  been  described. 

Collections :  On  underside  of  leaves  of  Oenothera  biennis  Linn, 
(common  evening  primrose).  KINGS  COUNTY,  White  Rock,  July  19, 
1948  (62).  ANTIGONISH  COUNTY,  Route  7,  July  30,  1952  (664). 

Subtribe  Macrosiphina 

9.  Macrosiphum  rosae  (Linn.) 

The  Rose  Aphid 
Figs.  98,  129,  159 

Aphis  rosae  Linnaeus,  1758:452  and  1761:260. 

Siphonophora  rosae ,  Buckton,  1876:103. 

Nectarophora  rosae,  Oestlund,  1887:81. 

Macrosiphum  rosae,  Essig,  1911c:550;  Patch,  1914a  :268;  1919:205; 
Theobald,  1926:65;  Soliman,  1927:119;  Gillette  and  Palmer, 
1934:171;  Palmer,  1952:321. 
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Alate  and  apterous  forms  of  this  aphid  in  both  red  and 
green  varieties  in  the  same  colony  were  found  on  the  floral 
buds  and  terminal  stems  of  cultivated  rose  and  wild  rose 
(Fig.  98).  The  species  is  found  quite  commonly  throughout 
the  region,  more  especially  however,  on  cultivated  than  on 
wild  varieties  of  rose  host  plants.  Patch  (1919:205)  points 
out  that  there  are  at  least  three  species  of  rose  aphids,  and  each 
of  them  has  two  distinct  color  varieties,  green  and  pink,  i.e., 
M .  rosae ,  M.  solanifolii  and  M.  pseudorosae.  Theobald  (1926: 
70)  states  that  the  usual  or  predominant  color  is  green. 

Apterae  are  green  with  contrasting  black  antennae  and 
cornicles;  appendages  with  dark  distal  ends  on  femora,  tibiae 
and  tarsi,  the  remainder  of  the  appendages  are  green.  Basal 
region  of  antennal  III  with  12-23  sensoria  of  two  sizes.  Cauda 
pale,  with  slight  neck  and  bearing  3-5  pairs  of  lateral  hairs  and 
2  preapical  ones.  The  red  variety  has  exactly  the  same  mor¬ 
phology  as  the  green  form. 

Alatae  have  black  head  and  thorax;  pale  green  abdomen 
with  3  pairs  of  black  lateral  areas.  Antennae  are  very  long; 
antennal  III  with  42-58  round  sensoria.  Cauda  pale,  cornicles 
black,  long  and  thin,  with  apical  region  reticulated,  remainder 
imbricated.  Further  technical  descriptions  with  figures  are 
found  in  Theobald  (1926:66)  Soliman  (1927:119)  and  Patch 
(1914a  :268). 

Theobald  (1926:69)  states  that  the  winter  phase  is  passed 
in  the  egg  which  is  laid  in  very  late  fall,  and  also  as  apterous 
females,  and  that  in  mild  winters  viviparous  reproduction  may 
continue.  The  eggs  hatch  in  early  spring  and  by  June  alate 
forms  are  produced  which  fly  to  other  rose  plants,  or  different 
branches  on  the  same  host,  and  start  new  sexual  colonies. 
According  to  Patch  (1919:205)  M.  rosae  is  monophagous  on  the 
rose,  but  hastens  to  add  that  there  is  the  possibility  of  a  sec¬ 
ondary  food  plant  used  as  a  summer  host.  Theobald  (1926:70) 
mentions  Dipsacus  sp.  as  being  infested  with  M.  rosae.  The 
colonies  are  usually  well  attended  by  several  species  of  ants. 

The  species  is  parasitized  by  several  kinds  of  wasps.  Mac- 
Gillivray  and  Spicer  (1953:430)  list  one  braconid  and  one 
ceraphronid  as  parasitizing  this  species  in  New  Brunswick. 
A  number  of  species  of  lady  bird  beetles  and  their  larvae,  as 
well  as  at  least  two  kinds  of  syrphids  prey  upon  M.  rosae. 
Theobald  (1926:69)  also  states  that  “sparrows  and  chaffinches 
eat  them  in  large  numbers.” 
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Collections :  On  Rosa  spp.  (wild  rose)  and  Rosa  floribunda  (culti¬ 
vated  rose)  feeding  on  floral  buds  and  terminal  stems.  ANTIGONISH 
COUNTY,  Antigonish,  July  21,  1950  (450)  and  July  24,  1950  (454). 

Subtribe  Macrosiphina 

10.  Macrosiphum  rudbeckiae  (Fitch) 

The  Goldenglow  Aphid 
Figs.  99,  100,  105,  169 
Aphis  rudbeckiae  Fitch,  1851:66. 

Macrosiphum  rudbeckiae  (Fitch),  Essig,  1911a:400;  Soliman,  1927: 
124;  Hottes  and  Frison,  1931a:330;  Gillette  and  Palmer, 
1934:193;  Palmer,  1952:322;  MacGillivray  and  Spicer,  1953:430. 

This  is  one  of  the  commonest  and  most  widespread  aphid 
species  in  Nova  Scotia.  It  has  been  found,  rather  abundantly 
in  all  counties  studied,  with  the  possible  exception  of  the  most 
northern  part  of  Cape  Breton.  It  appears  to  be  cosmopolitan 
in  nature,  but  confined  to  summer  herbaceous  hosts,  more 
especially  various  species  of  Solidago  (goldenrod).  It  makes 
its  appearance  early  in  the  season  and  continues  to  be  found  on 
the  same  hosts  throughout  the  season.  Hottes  and  Frison 
(1931a:321)  “indicate  that  it  is  not  a  true  migratory  species”. 
The  records  thus  far  from  Nova  Scotia  would  substantiate 
this  statement.  Perhaps  Solidago  spp.  serves  as  the  primary 
host  upon  which  the  species  lives  throughout  the  year.  Sum¬ 
mer  alatae,  flying  to  nearby  herbaceous  hosts  of  closely  allied 
species,  setting  up  new  viviparous  parthenogenetic  colonies. 
The  fall  winged  forms,  then  migrate  back  to  Solidago  spp., 
producing  sexuales,  the  oviparous  females  of  which  oviposit 
on  that  host.  This  is  a  supposition  based  on  available  evidence; 
further  investigation  is  needed  for  verification. 

The  stem  mother  appears  dull  brick-red  with  a  dusky 
shade  on  head  and  abdomen.  Legs  and  cornicles  are  brown. 
Body  length  about  two-thirds  that  of  apterous  summer  forms. 
Sensoria  on  antennal  III  about  8. 

Apterous  summer  forms  are  blood  red  with  shiny  abdomen. 
Anal  plate  pale  red;  cauda  pale  red,  tapering  to  point  and  with 
slight  constriction  near  base,  bearing  8  pairs  of  lateral  hairs 
and  3-6  dorsal  ones,  2/3  or  more  length  of  cornicle.  Cornicles 
with  proximal  half  brownish,  distal  half  dusky  black,  and  re- 
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ticulated,  not  longer  than  antennal  III.  Body  length  3. 7-4. 5, 
largest  of  forms.  Legs  with  yellowish  tibia,  tips  black;  tarsi 
black. 

Alatae  similar  to  summer  apterae  except  head  and  thorax 
red,  abdomen  blood-red.  Antennal  III  with  34-44  sensoria. 
Wing  venation  normal.  Body  length  approximately  3/4  that 
of  apterae.  For  further  descriptive  data  with  figures  and 
measurements,  see  Essig  (1911a:400),  Soliman  (1927:124)  and 
Palmer  (1952:322). 

According  to  MacGillivray  and  Spicer  (1953:430)  the 
species  is  parasitized  by  one  braconid,  one  cynipid  and  two 
species  of  pteronmalids  in  New  Brunswick.  Predators  observ¬ 
ed  in  Nova  Scotia  include  one  aphis  lion  (Chrysopidae)  found 
on  Solid  ago  sp.  and  several  larval  Syrphids  also  on  that  host. 

Collections :  On  stems  and  underside  of  leaves  of  at  least  six  species 
of  herbaceous  plants.  One  of  the  most  common  and  widespread  aphid 
species  in  Nova  Scotia. 

On  Aster  (Tourn.)  Linn,  spp.,  on  terminal  stems  feeding  head  down. 
INVERNESS  COUNTY:  Maple  Ridge,  August  13,  1953  (890  and  892); 
Glendale,  August  15,  1953  (907). 

On  Aster  umbellatus  Mill,  (tall,  white  aster),  on  terminal  stems  and 
base  of  inflorescence.  KINGS  COUNTY,  Scott’s  Bay,  August  23, 
1948  (76p).  HALIFAX  COUNTY,  Halifax,  September  10,  1949  (343). 
ANTIGONISH  COUNTY,  Route  7,  August  9,  1950  (463). 

On  Hieracium  (Tourn.)  Linn.  spp.  (hawkweed),  on  terminal  parts 
of  the  plant.  GUYSBOROUGH  COUNTY,  Country  Harbour,  July  16, 
1952  (842). 

On  Hieracium  scabrum  Michx.  (rough  hawkweed).  Aphids  feeding 
head  downward  on  hairy  stems.  CUMBERLAND  COUNTY,  Colling- 
wood,  July  7,  1952  (641). 

On  Senecio  Jacobaea  Linn,  (ragwort,  stinking  willie)  on  terminal 
stems  and  floral  inflorescence.  ANTIGONISH  COUNTY,  Jimtown, 
August  21,  1953  (917a). 

On  Solidago  Linn.  spp.  (goldenrod),  on  terminal  stems  and 
under  floral  inflorescence,  typically  feeding  head  downward, 
KINGS  COUNTY:  Wolfville,  June  17,  1948  (5  and  6);  July  4,  1948 
(51);  September  8,  1948  (14p).  White  Rock,  August  3,  1948  (105p 
and  107p).  HALIFAX  COUNTY:  Sandy  Lake,  July  20,  1949  (338); 
Waveriy  Game  Sanctuary,  August  12,  1949  (344).  ANTIGONISH 
COUNTY:  Fairmont  Road,  July  3,  1950  (426);  June  28,  1951*;  July  3, 
1951*;  June  26, 1952*;  July  27, 1953  (868).  Malignant  Cove,  July  12, 1950 
(446).  Crystal  Cliffs,  July  24, 1950  (456).  Route  7,  August  9,  1950  (462); 
September  7,  1950  (462.1)*  (Not  as  abundant  as  in  August);  July  10, 
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1953  (832,2)*  Beech  Hill,  August  14,  1950  (469).  West  River  Road, 
July  30,  1952  (652).  Antigonish,  June  5,  1952  (607)*.  Cape  George, 
June  23,  1953  (812.1)*.  Route  4,  June  27,  1953  (816)*.  Cloverville, 
July  28,  1953  (871.1)*.  Jimtown,  August  21,  1953  (918).  Lochaber, 
July  25,  1951  (426)*.  RICHMOND  COUNTY,  Lochlomond,  July  11, 
1951  (426).*  INVERNESS  COUNTY;  Maple  Ridge,  August  13,  1953 
(891).  Port  Hood,  August  14,  1953  (903).  Inverness,  August  14,  1953 
(906.1)*.  Glendale,  August  15,  1953  (914).  VICTORIA  COUNTY, 
Baddeck,  July  16,  1951  (514).  CUMBERLAND  COUNTY:  Chignecto 
Game  Sanctuary,  July  8,  1952  (648)*.  Wentworth  Valley,  July  7,  1952 
(640)*.  Collingwood,  July  7,  1952  (643)*.  PICTOU  COUNTY, 

Green  Hill,  July  5,  1952  (630).  COLCHESTER  COUNTY,  Rossville, 
July  6,  1952  (637)*.  GUYSBOROUGH  COUNTY:  Country  Harbour 
Road,  July  16,  1953  (841).  Country  Harbour  Valley,  July  17,  1953 
(845).  LUNENBURG  COUNTY,  Spondu  Lake,  August  8,  1952  (672)*. 
*Field  Observations;  specimens  not  taken. 

Subtribe  Macrosiphina 

11.  Macrosiphum  solanifolii  (Ashmead) 

The  Potato  Aphid 

Siphonophora  euphorbiae  and  S.  euphorbicola  Thomas,  1877 :6. 

Siphonophora  solanifolii  Ashmead,  1882:92. 

Nectarophora  asclepiadis  Cowen  (in  Gillette  and  Baker),  1895:123. 

Nectarophora  heleniella  Cockerell,  1903a  :168. 

Illinoia  solanifolii  (Ashmead),  Soliman,  1927:133. 

Macrosiphum  gei  (Koch),  (misidentification  or  disputed  synonymy), 
Theobald,  1926:108;  Hottes  and  Frison,  1931a  :306;  Hille 
Ris  Lambers,  1933:170  (Synonymy). 

Macrosiphum  euphorbiae ,  Gillette  and  Palmer,  1934:178;  Hille 
Ris  Lambers,  1939:84. 

Macrosiphum  solanifollii  (Ashmead),  Patch,  1907:235,  1911:81, 
1915c:lll,  1925a:10;  Gillette  and  Palmer,  1934:195;  Palmer 
1952:324;  MacGillivray  and  Spicer,  1953:430. 

This  is  another  fairly  common  cosmopolitan  species  occur¬ 
ring  in  Nova  Scotia  on  a  number  of  summer  herbaceous  plants 
as  well  as  the  common  wild  and  cultivated  rose.  It  is  probable 
that  no  other  aphid  has  attracted  any  more  attention  nor 
resulted  in  the  publication  of  more  papers  than  this  species, 
largely  because  of  its  economic  importance  as  a  pest  on  crops 
such  as  potatoes,  peas,  pumpkin,  squash,  raspberry,  currant, 
etc.  It  is  likewise  true  that  probably  no  other  aphid  species 
has  acquired  any  more  different  synonyms  than  this  one.  (see 
Hille  Ris  Lambers,  1933:170  and  1939:84). 
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The  life  cycle  was  worked  out  by  Patch  (1907 :238,  1911 :83, 
1915c  :1 11  and  1925a :13)  through  a  period  of  years.  Reading 
her  various  accounts  of  the  many  attempts  to  solve  this  problem, 
in  an  effort  to  try  to  find  a  vulnerable  point  in  its  life  cycle, 
as  a  possible  means  of  control,  is  like  reading  the  story  of  an 
adventure.  But  it  places  before  one  the  picture  of  the  com¬ 
plexities  involved  and  the  various  and  devious  ways  and  means 
used  to  surmount  the  problem.  Stated  now,  very  briefly, 
it  has  been  found  that  the  rose  seems  the  most  likely  winter 
or  primary  host  upon  which  the  eggs  are  laid  late  in  the  fall, 
turning  shining  black  with  age.  In  the  spring  both  green  and 
pink  forms  develop  from  the  eggs,  giving  rise  to  one  or  more 
generations  of  apterous  forms  on  the  rose,  feeding  on  the  suc¬ 
culent  growth  and  especially  around  the  base  of  the  flora 
buds.  Alate  forms  appear  very  soon  and  fly  to  a  number  of 
alternate  herbaceous  summer  hosts.  Patch  (1915c  :1 11)  states 
that  both  apterous  and  alate  forms  migrate.  These  alate 
migrants  may  produce  up  to  50  young  in  a  fortnight,  which 
under  favorable  conditions  mature  in  two  weeks  and  repeat 
the  process.  Thus  during  late  July  and  August  whole  fields 
of  potatoes,  peas,  etc.,  may  be  covered  by  these  aphids.  By 
mid-September  the  return  of  the  fall  migrants  (alatae)  to  the 
winter  host,  rose,  has  largely  taken  place,  where  sexuales  are 
produced  and  oviposition  occurs.  These  aphids,  no  doubt, 
play  an  important  part  in  serving  as  vectors  for  potato  mosaic 
diseases  and  as  carriers  for  other  fungoid  parasites. 

Fortunately,  the  species  is  one  of  the  most  highly  parasit¬ 
ized  known  as  well  as  being  subject  to  much  predation  by 
syrphid  larvae,  aphis  lions,  lady-bird  beetles,  etc.  Mac- 
Gillivray  and  Spicer  (1953:430)  list  8  braconids,  2  cynipids, 
6  pteromalids  and  2  ceraphronids  known  to  parasitize  this 
aphid  in  New  Brunswick.  It  would  appear  from  this,  that 
perhaps  the  best  control  in  the  long  run,  is  biological,  utilizing 
this  rather  vast  number  of  different  predators  and  parasites, 
in  addition  to  the  fungus  which  also  destroys  the  aphids. 

The  stem  mother  on  rose  is  medium  green  with  light 
yellowish  head;  pale  appendages  except  tips  of  antennal 
segments  and  cornicles;  tibia  dusky;  cauda  pale.  Apterous 
summer  forms  are  either  pink  or  pale  green  and  may  occur 
together  in  the  same  colony.  Cornicles  pale,  elongate  and  with 
dusky  reticulated  tip  equal  to  hind  tarsal  II.  Cauda  rather 
elongate  and  pointed  with  5  pairs  of  lateral  hairs,  and  one 
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preapical  one.  Antennal  III  with  10-18  sensoria  in  alate  and 
from  2-6  in  apterous  forms,  in  single  row;  segments  III,  IV, 
and  V  with  distal  ends  dusky  and  VI  entirely  black.  Alate 
forms  very  similar  to  apterous  except  head  and  thoracic  lobes 
yellowish.  Very  complete  descriptions  of  all  forms  are  found 
in  Theobald  (1926:108)  and  Patch  (1911:81  and  1915c  :1 11) 
as  well  as  good  summarized  version  in  Palmer  (1952:325). 

Collections:  On  at  least  four  different  hosts  as  follows: 

On  Eupatorium  perfoliatum  Linn,  (boneset)  on  base  and  in  the  floral 
inflorescence;  colonies  scattered.  KINGS  COUNTY,  White  Rock, 
July  19,  1948  (64).  LUNENBURG  COUNTY,  Spondu  Lake,  August  8, 
1952  (675). 

On  Hieracium  floribundum  Wimm.  and  Grab,  (kingdevil);  stem 
feeding  alate  and  apterous  forms  in  scattered  colonies.  CUMBER¬ 
LAND  COUNTY,  Chignecto  Game  Sanctuary,  July  8,  1952  (648b). 

On  Lathyrus  japonicus  Willd.  (wild  pea);  in  scattered  colonies  on 
stem  and  both  sides  of  leaves,  all  apterous  taken,  alatae  developed  in 
cans  later  in  laboratory.  LUNENBURG  COUNTY,  Tancook  Island, 
August  9,  1952  (685). 

On  Rosa  floribunda  (cultivated  rose);  both  alate  and  apterous, 
green  and  pink  forms  feeding  at  base  of  floral  buds ;  dense  colony.  ANTI- 
GONISH  COUNTY,  Antigonish,  July  24,  1950  (454a). 


Subtribe  Macrosiphina 

12.  Macrosiphum  Valerianae  (Clarke) 

Nectarophora  Valerianae  Clarke,  1903:253. 

Macrosiphum  Valerianae  Soliman,  1927:137  (Types  lost);  Gillette 
and  Palmer,  1928:18  and  1934:199;  Palmer,  1952:329. 

This  alate  viviparous  aphid  was  part  of  a  mixed  colony 
found  on  ragwort,  and  made  up  of  M.  rudbeckiae  and  Rho- 
palosiphum  sp.  Koch.  It  definitely  differs  from  these  latter 
two  species  and  keyed  out  in  Palmer  (1952:286)  to  the  above 
named  species.  However,  she  does  not  mention  having  taken 
this  species  from  Senecio  sp.,  but  lists  Valeriana  edulis ,  Rud- 
beckia  sp.  and  Epilobium  angustifolia  as  hosts.  Representatives 
of  all  three  of  these  latter  host  genera  are  found  in  Nova  Scotia 
(see  Roland,  1944).  Either  the  aphid  taken  is  abberant  to 
Senecio  sp.  or  the  identification  is  incorrect,  or  it  is  a  new  host. 
With  the  exception  of  having  20  sensoria  on  one  antennal 
III  and  23  on  the  other,  the  rest  of  the  description  fits  very 
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closely.  Palmer  lists  antennal  III  with  from  15-19  sensoria 
in  alate  viviparous  forms.  > 

The  body  color  is  brown,  with  rostrum  extending  to  bet¬ 
ween  second  and  third  coxae.  Cauda  are  dusky,  long  and 
tapering  to  sharp  point,  bearing  4-6  lateral  pairs  of  hairs  and 
single  dorsal  preapical  one.  Cornicles  black,  except  base, 
which  is  pale;  elongated  cylindrical,  wider  at  base,  tip  re¬ 
ticulated  and  flanged,  extends  posteriorly  to  tip  of  cauda  with 
imbrications  denticulate.  Hairs  slightly  capitate,  especially 
on  antennae.  Wing  venation  is  normal. 

Collections:  On  Senecio  Jacobaea  Linn,  (ragwort,  stinking  willie) 
feeding  at  base  of  inflorescence.  ANTIGONISH  COUNTY,  Jimtown. 
August  21,  1953  (917c). 

Subtribe  Macrosiphina 

Genus  MYZUS  Passerini 

Passerini,  1860:27,  1920a :57  (synonymy);  Mason,  1940:3. 

The  prominent  antennal  tubercles,  converging  or  gib¬ 
bous,  especially  in  the  apterae,  serve  as  one  distinguishing 
character  for  the  members  of  this  genus.  The  six-segmented 
antennae  have  segment  I  gibbous,  secondary  sensoria  cir¬ 
cular.  Wing  venation  is  normal.  Cornicles  are  long,  cylin¬ 
drical,  sometimes  clavate;  cauda  short  and  conical.  Hairs 
are  blunt  or  slightly  capitate  and  short  on  appendages.  No 
lateral  tubercles  are  present. 

Genus  type  (fixed  by  Passerini  1860),  Aphis  cerasi  Fab- 
ricius. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  MYZUS 

(Modified  after  Hottes  and  Frison,  1931:335) 

1.  Cornicles  distinctly  imbricated  throughout  (Fig.  156);  hind  tarsal  II 
longer  than  rostral  IV  and  V ;  primary  sensorium  on  base  antennal  VI 

equal  in  size  to  surrounding  sensoria . 1.  cerasi 

-.  Cornicles  not  distinctly  imbricated  throughout;  hind  tarsi  II  not 
longer  than  rostral  IV  and  V ;  primary  sensorium  on  base  antennal  VI 
larger  than  small  surrounding  sensoria . 2.  persicae 

Subtribe  Macrosiphina 

1.  Myzus  cerasi  (Fabricius) 

The  Black  Cherry  Aphid 
Figs.  71,  72,  122,  131,  156 
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Aphis  cerasi  Fabricius,  1775:734. 

Muzus  cerasi ,  Gillette  and  Taylor,  1908a:42;  Gillette,  1908d:362; 
Ross,  1917:434;  Wimshurst,  1925:85;  Theobald,  1926;  292 

(synonymy);  Gillette  and  Palmer,  1934:201 ;  Eichmann,  1936:1 
-6  (Life  history);  Mason,  1940:6;  Palmer,  1952:335. 

The  black  cherry  aphid  is  a  very  common  and  widespread 
pest  on  cherry  trees  throughout  Nova  Scotia.  It  is  propa¬ 
gated  on  the  common  wild  pine  cherry  which  serves  as  the 
primary  winter  host.  The  colonies  are  usually  found  heavily 
infesting  the  terminal  growing  tips,  locating  on  the  underside 
of  young  leaves.  They  propagate  rapidly  into  a  compact 
colony  resulting  in  dense  sticky  masses,  causing  leaves  to  curl 
into  closed  tufts  and  deforming  the  young  shoots.  The  whole 
mass  is  attended  by  numerous  ants  which  feed  on  the  sticky 
honey-dew  produced.  This  honey-dew  exudate  being  caustic, 
results  in  burning  the  foliage  causing  it  to  turn  brown  and  die. 
It  also  serves  as  a  base  upon  which  black  soot  fungus  grows 
to  further  disfigure  the  foliage  and  fruit  (Figs.  71  and  72). 
The  terminal  infested  leaves  will  be  dead  by  mid- July,  thus 
affecting  the  over-all  total  growth  and  thriftiness  of  the  cherry 
tree. 

In  the  fall,  sexuales  occur  on  the  cherry,  the  females  ovi¬ 
positing  amongst  the  bud  scales  or  on  the  bark.  Wimshurst 
(1925:85)  reporting  on  the  life  cycle  of  this  aphid  describes 
the  newly  laid  eggs  as  yellowish-green,  becoming  shiny  black. 
The  spring  fundatrices  hatch  before  the  buds  open  and  feed 
upon  the  buds  and  leaves  as  they  open.  These  give  rise  to 
numerous  generations  of  apterae,  which  by  late  June  produce 
summer  alatae.  Wimshurst  (op.  cit.)  reports  that  these 
alatae  fly  to  a  summer  host  such  as,  Lepidium  sp.  (peppergrass) 
or  Galium  sp.  (bedstraw)  and  there  produce  numerous  summer 
generations.  Apterae  left  on  the  cherry  continue  reproducing 
throughout  the  summer.  In  the  fall,  alatae  from  the  summer 
hosts  are  produced  which  return  to  the  cherry  and  there  give 
rise  to  sexuales.  Apterae  left  on  the  cherry  do  likewise,  with 
the  possibility  that  male  sexuales  are  only  produced  on  the 
summer  host.  Theobald  (1926:299)  makes  the  suggestion 
that  if  this  latter  condition  is  true,  then  “the  continuance  of 
the  life-cycle  depends  on  the  existence  of  a  secondary  host 
plant”. 


96 


Kalman  Dale  Archibald 


Eichmann  (1936:1-6)  failed  to  find  this  species  migrating 
to  Lepidium  spp.  or  any  other  possible  summer  host,  although 
the  aphids  left  the  cherry.  Ross  (1917:434),  however,  found 
them  migrating  to  Lepidium  spp.  as  a  summer  host.  Palmer 
(1952:336)  suggests  that  possibly  this  difference  in  observa¬ 
tion  may  be  due  to  the  fact  that  two  different  species  are  in¬ 
volved.  At  any  rate  no  alternate  summer  host  has  been  found 
in  the  Colorado  region. 

Very  complete  technical  descriptions  with  figures  of  all 
forms  of  this  species  are  found  in  Theobald  (1926:292)  with 
synonymy,  and  Palmer  (1952:335)  to  which  the  reader  is  re¬ 
ferred. 

According  to  Wimshurst  (1925:85)  and  Theobald  (1926: 
299),  Myzus  cerasi  (Fab.)  is  parasitized  by  six  species  of  bra- 
conids,  one  prototrypid,  and  one  cynipid  wasp.  Predators 
include  adult  coccindelids  and  larvae,  syrphid  fly  larvae, 
immature  Anthocoris  bugs,  and  young  immature  spiders  of  the 
family  Epeiridae. 

Collections :  On  the  underside  of  leaves  of  Prunus  pensylvanica 
Linn,  (pin  cherry)  causing  severe  leaf  curl  and  browning  of  the  leaves, 
eventually  killing  them.  Very  common  throughout  province  and  severe 
pest  on  all  types  of  cherry.  KINGS  COUNTY :  Wolfville,  June  22,  1948 
(22);  June  28,  1948  (16);  North  Mt.  Lookoff,  August  23,  1948  (74p); 
White  Rock,  August  3,  1948.  HALIFAX  COUNTY,  Mill  Lake  Road, 
July  8,  1950  (331.1)  (Other  notations  of  its  occurrence  in  this  county 
were  made).  ANTIGONISH  COUNTY:  Route  7,  June  12,  1950 
(402);  June  29,  1950  (420);  September  6,  1950  (Infestation  gone  on  this 
date  from  402) ;  July  24,  1951  (Same  host  as  402,  but  not  infested  in  1951). 
Antigonish,  June  5,  1952  (606);  June  4,  1953  (803).  Fairmont  Road, 
June  26,  1952  (Notation  of  occurrence).  Beech  Hill,  June  5,  1953  (806). 
St.  Andrews,  July  4,  1953  (825a).  Antigonish,  two  miles  S.E.,  July  11, 
1953  (833.3).  Cloverdale,  July  28,  1953  (871.1).  PICTOU  COUNTY: 
Green  Hill,  July  5,  1952  (631).  GUYSBOROUGH  COUNTY:  Port 
Felix,  July  18, 1953  (858a), 

Subtribe  Macrosiphina 

2.  Myzus  persicae  (Sulzer) 

The  Green  Peach  Aphid 

Aphis  persicae  Sulzer,  1776:105. 

Aphis  dianthi  Schrank,  1801:114. 

Siphonophora  achyrantes  Monell,  1879:18. 

Myzus  malvae  Oestlund,  1886:31. 
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Myzus  persicae,  Passerini,  1860:35;  Gillette  and  Taylor,  1908a :32; 
Gillette,  1908d:359;  Theobald,  1926:318;  Hottes  and  Frison, 
1931a:339;  Mason,  1940:15  (desc.  and  synonymy);  Palmer, 
1952:340;  MacGillivray  and  Spicer  1953:430. 

Despite  the  cosmopolitan  nature  of  this  species  and  the 
wide  variety  of  its  summer  hosts,  it  has  been  taken  only  once, 
and  in  this  instance  was  part  of  a  mixed  colony  with  Myzus 
cerasi  (Fab.).  It  is  apparently  quite  common  in  occurrence 
in  New  Brunswick  as  is  revealed  by  the  study  of  its  parasites 
by  MacGillivray  and  Spicer  (1953:430).  The  only  possible 
explanation  might  be  that  field  work  has  been  largely  confined 
to  forested  and  semi-forested  situations.  This  species  would 
be  more  apt  to  occur  in  the  agricultural  areas  of  the  province. 
It  is  a  potential  enemy  of  considerable  economic  importance, 
infesting  as  summer  hosts  a  wide  variety  of  cultivated  flowers, 
garden  crops,  plants  grown  in  greenhouses;  as  well  as  the 
winter  hosts,  peach,  apricot,  cherry,  plum,  and  flowering 
almond,  the  only  wild  winter  host  being  the  pin  cherry  ( Pru - 
nus  pensylvanica  Linn.)  on  which  it  was  found. 

There  is  a  considerable  literature  available  concerning  this 
species  dealing  with  practically  all  phases  of  its  biology,  its 
destruction  and  control.  The  species  is  subject  to  a  great 
deal  of  variation  in  color  and  is  somewhat  polymorphic  depend¬ 
ing  upon  the  host  on  which  it  feeds.  The  summer  form  on 
vegetables  and  herbs  has  often  been  confused  with  Rhopalo- 
siphum  spp.  because  of  its  swollen  cornicles,  swollen  frontal 
processes,  and  longer  antennae  in  the  apterae.  The  spring 
form  on  the  winter  host  has  cylindrical  cornicles,  large  frontal 
processes,  and  apterae  with  short  antennae,  which  is  typical 
of  the  Genus  Myzus.  Very  complete  descriptions  and  technical 
data  with  figures  on  all  forms  of  the  species  can  be  found  in 
Gillette  and  Taylor  (1908:32),  Theobald  (1926:318),  Mason 
(1940:15),  and  a  good  concise  summary  in  Palmer  (1952:340). 

According  to  MacGillivray  and  Spicer  (1953:430)  in  their 
list  of  aphid  parasites  in  New  Brunswick,  Myzus  persicae 
(Sulzer)  is  parasitized  by  eight  species  of  braconids,  one  cynipid, 
four  pteromalids,  and  two  ceraphronid  wasps.  Outside  of 
Macrosiphum  solanifolii  (Ashmead)  this  species  is  the  next 
most  heavily  parasitized  aphid  found  in  New  Brunswick. 
The  proximity  of  this  province  to  Nova  Scotia  would  lead  one 
to  expect  a  similar  situation  to  prevail  in  Nova  Scotia  as  regards 
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this  aphid  species.  Theobald  (1926:327)  includes  further,  the 
Chalcid  wasp,  Aphelinus  sp.  which  turns  the  aphid  shiny  black, 
and  Lysiphlebus  sp.  which  causes  the  host  to  swell  and  turn 
gray  or  light  drab  color.  Predators  include  several  species 
of  syrphid  larvae  and  lady-bird  Beetles  respectively,  in  addi¬ 
tion  to  fungi  which  is  a  very  effective  means  of  natural  control, 
similar  to  that  in  the  case  of  Myzus  cerasi  (Fab.). 

Collections:  On  underside  of  leaves  of  Prunus  pensylvanic a  Linn* 
(pin  cherry).  Uncommon  in  forested  areas  of  the  province.  GUYS- 
BOROUGH  COUNTY,  Port  Felix,  July  18,  1953  (858b). 

Subfamily  APHINAE 

Tribe  LAC  HN INI  Wilson 

Wilson,  1911b  :51;  Palmer,  1952:9. 

The  members  of  this  tribe  are  considered  the  most  primitive 
of  the  subfamily  Aphinae;  the  Mindarinae  are  the  most  pri¬ 
mitive  of  the  Aphidae.  The  stigma  of  the  fore  wing  is  elon¬ 
gate  and  the  radial  sector  straight  (except  in  part,  Anoecina 
and  Lachnina).  Rostrum  is  often  five-segmented  with  short 
unguis  (shorter  than  base  of  VI);  sensoria  oval  or  subcircular; 
antennae  and  body  hairy;  frontal  tubercles  lacking.  Corni¬ 
cles  on  cones,  mammiform,  hairy  and  with  flange.  Cauda 
and  anal  plate  are  rounded.  Sexuales  generalized,  similar 
to  other  forms;  females  apterous. 

KEY  TO  THE  SUBTRIBES  OF  THE  TRIBE  LACHNINI 

1.  Radial  sector  of  fore  wing  curved  and  of  moderate  length;  hind 

tarsal  I  triangular  (Fig.  10),  hardly  longer  than  wide . .  .  .2 

-.  Radial  sector  short  and  straight  (Fig.  Ill);  near  tip  of  wing;  hind 
tarsal  I  trapezoidal,  longer  than  wide . 3 

2.  Hind  tarsal  II  ^  or  more  of  length  of  tibia,  tarsal  I  minute  (Fig.  10) ; 

cornicle  mere  ring  or  absent;  head  divided;  wing  venation  usually 
faint  (Not  taken  in  region) . Tramina 

-.  Hind  tarsal  II  never  exceeding  1  /3  length  of  hind  tibia,  tarsal  I  nor¬ 
mal  size;  cornicle  mammiform;  stigma  short  and  thick  (p.  99) 
. Anoecina 

3.  Rostrum  needlelike  (Fig.  10),  V  well  developed  and  distinct  (p.  100) 

. Cinarina 

-.  Rostrum  obtuse,  V  vestigal,  sometimes  appearing  coalesced . 4 

4.  Form  elongate,  very  narrow;  radial  sector  straight  (Fig.  113),  corni¬ 
cle  mere  ring  or  small  cone,  not  hairy;  antennae  with  bristles;  eyes 
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without  ocular  tubercles.  Feeding  on  needles  of  conifers  (p.  108) 

.  Eulachnina 

Form  not  elongate;  radial  sector  more  or  less  curved  (in  Longistigma 
stigma  is  elongate,  reaching  apex  of  wing);  cornicles  on  hairy  cones; 
eyes  with  ocular  tubercles.  Feeding  on  twigs,  bark  and  leaves  of 
deciduous  trees  and  shrubs.  (Not  taken  in  region) . Lachnina 

Tribe  LACHNINI 

Subtribe  Anoecina  Baker 
Baker,  1920a:  13. 

The  members  of  this  subtribe  are  characterized  by  having 
the  radial  sector  of  the  forewing  curved  and  the  media  once- 
branched  but  not  faint.  The  antennae  are  six-segmented, 
with  long  hairs  and  subcircular  sensoria.  The  cornicles  arise 
from  shallow  hairy  cones.  Only  one  genus  found  in  Nova 
Scotia. 

Tribe  LACHNINI 

Genus  ANOECIA  Koch 

Koch,  1855:275;  Baker,  1920a:13;  Palmer,  1952:9. 

In  addition  to  the  characters  listed  under  the  subtribe, 
the  terminal  filament  (unguis)  is  shorter  than  VI;  cauda  and 
anal  plate  are  rounded;  hind  wings  have  two  cross  veins. 
Baker  (1920a:13)  notes  that  the  spring  forms  are  colonial  and 
exposed,  while  the  summer  forms  are  usually  subterranean 
on  roots. 

Genus  type  (mono typical),  Anoecia  corni  (Fabricius). 

Tribe  LACHNINI 

Anoecia  querci  (Fitch) 

The  White-Banded  Dogwood  Aphid 
Eriosoma  querci  Fitch,  1859:804. 

Eriosoma  cornicola  Walsh,  1862:304. 

Anoecia  quercia  Baker,  1916e:359;  Outright,  1925:187;  Hottes 
and  Frison  1931a:152;  Gillette  and  Palmer,  1931:833;  Palmer 
1952:12. 

Characteristically  this  species  alternates  in  its  life  cycle 
between  its  summer  host,  roots  of  grasses,  and  its  winter  host 
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Cornus  sp.  Hottes  and  Frison  (1931a:152)  suggest  that  “querci” 
is  a  misnomer,  since  the  species  normally  does  not  appear  on 
oak  except  as  a  “drift”  errant  to  oaks.  Baker  (1916e)  gives  a 
good  description  of  this  species  and  the  problem  related  to  its 
synonomy;  Palmer  (1952:12)  summarizes  character  descrip¬ 
tions. 

Collections:  Only  one  alate  specimen  was  taken  on  Sagiitaria 
sp.  in  the  Greenhouse,  Acadia  University,  KINGS  COUNTY,  May  25, 
1949.  The  species  is  errant  to  Sagittaria ,  probably  being  a  “drift”  on 
way  to  summer  host  (2x-3p). 


Tribe  LACHNINI 

Subtribe  Cinarina  Borner 
Borner,  1930:125;  Palmer,  1952:19.  Only  one  genus. 

Genus  CINARA  Curtis 

Cinara  Curtis ,  1835  :sec.  576;  Hottes,  1930b  :185;  Palmer,  1952:20. 

Lachniella  Del  Guercio,  1909a  :286;  (syn.  of  Lachnus,  same  type 
set). 

Wilsonia  Baker,  1919a :212  and  1920a :18  (preoccupied). 

Dilachnus  Baker,  1919a :253  and  1920a :16  (preoccupied). 

Lachnus  Burmeister,  (misidentification),  Baker,  1920a  :16. 

Panimerus  Laing,  1926:322  (preoccupied). 

Neochmosis  Theobald,  1929:129. 

The  general  characteristics  of  this  genus  are  as  follows: 
robust  body  from  3-5  long,  usually  bearing  rather  long  erect 
hairs;  bronze  to  black  in  color,  with  sometimes  a  pattern  of 
white  powdery  exudate.  The  cornicle  is  a  mere  rim  usually 
found  on  a  mammiform  hairy  base.  The  six-segmented  an¬ 
tennae,  with  unguis  shorter  than  half  of  base,  is  shorter  than 
body  and  covered  with  hairs.  Fore  wing  with  straight  radial 
sector  reaching  almost  to  tip  of  wing,  and  rather  elongate 
stigma;  media  is  faint  and  either  once  or  twice  forked.  Rost¬ 
rum  is  long,  reaching  length  of  body  or  beyond,  segments  IV 
and  V  lance  like,  and  V  distinct.  Found  on  bark  and  twigs 
of  Coniferae. 

Species  appear  to  be  rather  specific  as  to  host  according  to 
Palmer  (1952:20)  who  has  conducted  host  transfer  tests  in  an 
attempt  to  prove  otherwise.  Until  further  information  is 
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available,  especially  concerning  the  sexual  cycle,  it  seems  wise 
to  hold  to  the  idea  of  rather  strict  host  specificity.  Hottes 
and  Frison  (1931a:153)  point  out  that  the  genus  Cinara  is 
considered  to  be  one  of  the  most  primitive  of  living  aphids 
and  that  they  show  rather  strict  fidelity  to  the  pines  of  Pina- 
ceae  upon  which  the  entire  non-migratory  life  cycle  is  spent. 
The  stem  mothers  hatch  from  the  over-wintering  egg  and  pro¬ 
duce  apterous  viviparous  females.  These  in  turn  produce 
parthenogenetically  others  like  themselves,  as  well  as  viviparous 
alate  females,  and  finally  alatae  or  apterous  males  and  ovi¬ 
parous  females  are  produced  in  the  fall  which  mate,  the  ovi¬ 
parous  females  laying  the  over-wintering  eggs. 

Species  differentiation  in  this  group  is  exceedingly  diffi¬ 
cult,  especially  of  forms  from  closely  related  host  plants. 
Identification  of  collected  species  was  made  by  the  use  of  keys 
in  Palmer  (1952:20)  and  Hottes  and  Frison  (1931:153),  a 
summarized  version  of  each  is  included,  sufficient  to  key  out 
the  seven  species  taken  in  Nova  Scotia. 

Genus  type  (fixed  by  Curtis  1835 :Sec.  576),  Aphis  pini 
Linn. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  CINARA  (A) 


(Modified  after  Palmer,  1952:20) 

1.  Hairs  on  hind  tibia  of  apterae  not  longer  than  diameter  of  tibia . 2 

Hairs  on  hind  tibia  of  apterae  longer  than  diameter  of  tibia . 8 


2.  Hind  tarsal  II  hardly  equalling  one-tenth  of  length  of  hind  tibia. 

On  Abies . . . 1.  curvipes 

Hind  tarsal  II  one-tenth  or  more  of  length  of  hind  tibia;  hairs  not 


capitate  on  body,  may  be  blunt  on  hind  tibia . 3 

3.  IV  1.5  or  more  times  VI  with  unguis . 4 

IV  shorter  than  1.5  times  VI  with  unguis . 6 

4.  Hairs  on  hind  tibia  .05  or  longer . 5 

-.  Hairs  on  hind  tibia  not  longer  than  .05.  (Not  caken  in  region) 

.  coloradensis  or  schwarzii 

5.  Ill  not  longer  than  .60  on  Pinus  (Not  taken  in  region) . edulis 

~.  Ill  longer  than  .60  on  Abies . 1.  curvipes 


6.  Hairs  on  hind  tibia  strongly  reclinate,  at  angle  of  30  degrees  or  less .  .7 
-.  Hairs  on  hind  tibia,  at  angle  of  more  than  30  degrees  with  tibia 

. (other  species  not  taken  in  region). 

7.  Rostral  IV  .20-.23,  antennal  V  not  longer  than  IV  (Not  taken  in  re¬ 


gion .  schwarzii 

-.  Rostral  IV  .28-. 33,  antennal  V  longer  than  IV . 7.  thatcheri 

8.  Cornicle,  at  base,  not  more  than  .20  in  diameter;  hind  tibia  in  apterae 
longer  than  half  body;  rostrum  attaining  cornicles . 4.  piceicola 
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Cornicle,  at  base,  more  than  .20  in  diameter;  hind  tibia  less  than 
two-thirds  length  of  body;  rostrum  surpassing  cornicles.  .3.  palmerae 

KEY  TO  THE  SPECIES  OF  THE  GENUS  CINARA  (B) 

(Modified  after  Hottes  and  Frison,  1931a:153) 

1.  First  tarsal  segment  nearly  1/5  length  of  second  segment  exclusive 

of  claws . 5.  pinicola 

-.  First  tarsal  segment  1  /3  to  1  /2  length  of  second  segment  exclusive 
of  claws . . . 2 

2.  Hind  tibia  uniformly  dark  brown . 6.  strobi 

-.  Hind  tibia  with  basal  and  apical  portions  dark  brown,  area  between 

yellowish-brown,  the  two  colors  contrasting . 3 

3.  Hairs  on  antennae  short,  spine-like,  little  if  any  longer  than  width 

of  antennal  segments . 2.  laricis 

-.  Hairs  on  antennae  longer,  up  to  twice  the  width  of  antennal  segments 
. 3.  palmerae 


Subtribe  Cinarina 

1.  Cinara  curvipes  (Patch) 

The  Bow-legged  Aphid 
Fig.  16 

Lachnus  curvipes  Patch,  1912a :161;  Wilson,  1923:267;  Knowlton, 
1930:158. 

Cinara  curvipes ,  Gillette  and  Palmer,  1931:850;  Palmer,  1952:28. 

Cinara  utahensis  Knowlton  and  Smith,  1938b :55  (new  synonymy). 

This  large  bronze  colored  aphid  with  both  alate  and  apter¬ 
ous  forms  was  found  feeding  on  the  stem  of  the  previous  year’s 
growth  near  the  top  of  a  young  white  spruce  at  the  junction 
where  the  new  growth  occurred.  The  colonies  were  very 
dense  and  attended  by  numerous  large  black  ants.  Patch 
(1912a:161)  reports  it  as  common  on  Abies  balsamea  Mill, 
but  to  date  it  has  not  been  found  on  this  host  in  Nova  Scotia. 

The  apterous  forms  have  a  dark  brown  to  blackish  head, 
black  thorax  and  bronze  colored  abdomen,  very  slightly 
flocculent  caudad  of  cornicles.  The  legs  are  yellowish  in 
region  of  femora,  yellowish  brown  tibiae,  with  distal  tips  black, 
tarsi  black.  Tuberculate  cornicles,  cauda  and  anal  plate  are 
black.  The  species  is  very  active  when  disturbed. 

Collections:  On  stems  near  new  growth  of  Picea  glauca  (Moench) 
Voss,  Beaver  Mountain,  ANTIGONISH  COUNTY,  July  4,  1952  (624). 
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Subtribe  Cinarina 

2.  Cinara  laricis  (Hartig) 

Figs.  20,  21,  162,  172,  181 

Lachnus  laricis  Hartig,  1839:645. 

Aphis  laricis  Walker,  1848a:  102. 

Cinara  laricis  (Hartig),  Hottes  and  Frison,  1931a :155. 

Lachnus  laricifex  Fitch,  Patch,  1912a  :164. 

Panimerus  laricis  Walker,  Theobald,  1929:135. 

Wherever  stands  of  tamarack  (larch,  hackmatack)  have 
been  found,  Cinara  laricis  (Hartig)  is  found  feeding  on  some  of 
the  trees  in  the  stand.  The  colonies  are  usually  rather  small, 
but  compact  and  from  one  to  several  colonies  will  be  found 
on  trees  infested.  They  prefer  bark  feeding  situations  on  stems 
from  one  to  three  years  old,  clustering  about  the  stem  between 
and  at  the  base  of  needle  clumps.  The  alate  forms,  especially, 
are  very  active,  the  apterous  and  nymphal  forms  crawling  away 
more  slowly  when  disturbed. 

Alate  forms  have  dark  brown  heads  with  bronze  colored 
thorax  and  abdomen,  with  prothorax  and  thorax  marked  by 
black  lines.  White  pulverulency  occurs  both  dorsally  and 
ventrally  on  head  and  thorax.  The  abdomen  is  sparsely  hir¬ 
sute,  dark  bronze  in  color,  slightly  pulverulent  and  with  a 
pale  mid-dorsal  line  as  well  as  scattered  black  spots  and  dark 
transverse  markings.  Apterous  forms  are  very  similar  to 
alatae;  younger  nymphs  are  more  uniformly  lighter  brown 
color  with  little  or  no  pulverulence. 

Shoutenden  (1906:203)  describes  the  oviparous  females; 
Theobald  (1929:135)  and  Wilson  (1923)  give  good  descriptions 
of  the  other  forms.  Under  the  name  of  Lachnus  laricifex 
Fitch,  Patch  (1912a:164)  presents  drawings  and  descriptions 
of  apterous  and  alate  forms  from  Maine. 

Collections:  On  younger  stems  of  Larix  laricina  (Du  Roi)  Koch 
feeding  on  bark.  ANTIGONISH  COUNTY :  Antigonish,  June  2,  1952 
(600);  September  17,  1952  (703);  June  17,  1953  (810);  Big  Marsh, 
July  28,  1953  (877);  Route  7,  June  12,  1950  (401);  June  29,  1950  (421); 
September  6,  1950  (401.1);  July  10,  1953  (832.1).  West  River  Road, 
July  3,  1951  (401);  July  30,  1952  (652).  CAPE  BRETON  COUNTY: 
Gillis  Lake,  July  15,  1951  (511).  CUMBERLAND  COUNTY:  Went¬ 
worth  Valley,  July  7,  1952  (640).  GUYSBOROUGH  COUNTY :  Aspen, 
July  25,  1951  (511).  Melrose,  July  16,  1953  (836).  New  Harbour, 
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July  17,  1953  (848);  July  18,  1953  (852).  Sloane  Lake,  July  27,  1951 
(511).  INVERNESS  COUNTY:  Glendale,  August  15,  1953  (910); 
Kingsville,  August  14,  1951  (511).  Maryville,  August  14,  1953  (901). 
Queensville,  August  15,  1953  (916).  KINGS  COUNTY:  Lake  George 
Road,  July  26,  1948  (104p).  RICHMOND  COUNTY:  Black  River, 
July  11,  1951  (506).  Isle  Madame,  July  11,  1951  (506.1).  VICTORIA 
COUNTY:  Baddeck,  July  16,  1951  (511). 

Subtribe  Cinarina 

3.  Cinara  palmer ae  (Gillette) 

The  Spotted  Spruce  Aphid 
Figs.  17,  18 

Lachnus  'palmer ae  Gillette,  1917a  :135. 

Cinara  palmerae  (Gillette)  and  Palmer,  1931:863;  Hottes  and  Frison, 
1931a:156;  Palmer,  1952:38. 

A  large  dark  brown,  bronze,  to  blackish  aphid  living  in  small 
to  very  large  colonies  on  the  bark  of  spruce.  Forms  collected 
on  Picea  glauca  were  more  brownish;  those  from  Picea  mariana 
more  blackish,  and  colonies  on  this  latter  host  were  far  larger 
and  more  dense,  extending  in  some  cases  up  to  two  feet  along 
the  main  trunk  of  young  black  spruce  (Fig.  18).  On  P.  glauca 
the  colonies  were  largely  confined  to  the  apical  part  of  young 
trees  located  in  the  stem  axils  of  the  top-most  new  branches; 
usually  with  many  red  ants  in  attendance.  Adjacent  trees 
of  the  same  species  in  any  given  area  were  not  necessarily 
infested.  Colonies  seem  to  occur  on  spruce  here  and  there, 
but  the  host  infested  may  have  up  to  several  colonies  dis¬ 
tributed  over  its  branches.  Younger  trees  are  usually  far 
more  heavily  infested  than  older  ones  of  the  same  species. 
This  aphid  is  found  sporadically  on  individual  spruce  trees 
over  wide  areas  in  the  counties  studied,  but  its  incidence  has 
never  been  so  great  as  that  of  Mindarus  abietinus  Koch  on  Abies 
balsamea  (Linn.)  Mill,  especially  in  the  summer  of  1950,  when 
practically  every  tree  in  areas  infested  was  attacked. 

The  first  instar  nymphs  are  ashen  grey  covered  with  con¬ 
siderable  pulverulence.  The  dark  brown  or  bronze  apterous 
forms  have  a  broken  pattern  of  pulverulence,  especially,  on 
lateral  aspects  of  abdomen.  Extremities  in  general  are  black¬ 
ish.  Alate  forms  are  similar  in  color  and  size  with  apterae. 
Gillette  (1917a  :135)  and  Palmer,  1952:38  have  full  descriptions 
and  figures  of  all  forms  of  this  species. 
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Collections:  On  stems  of  spruce  and  Larix  laricina  (Du  Roi)  Koch 
(larch)  as  follows: 

On  Picea  glauca  (Moench)  Voss,  (white  spruce):  Pictou  County; 
Colington  Forks,  June  24,  1950  (412).  ANTIGONISH  COUNTY: 
Beech  Hill,  June  5,  1953  (807);  Somer’s  Road,  June  13,  1950  (404). 
CAPE  BRETON  COUNTY:  Gillis  Lake,  July  14,  1951  (509);  Gillis 
Lake,  July  12,  1951  (510).  GUYSBOROUGH  COUNTY,  Larry’s  River, 
July  18,  1953  (853a). 

On  Picea  mariana  (Mill)  B.S.P.,  (black  or  bog  spruce):  GUYS¬ 
BOROUGH  COUNTY,  New  Harbour,  July  17,  1953  (849);  Whitehead, 
July  18,  1953  (856);  INVERNESS  COUNTY:  Maple  Ridge,  August  13, 
1953  (894);  Inverness,  August  14,  1953  (906). 

On  Larix  laricina  (Du  Roi)  Koch,  (larch) :  HALIFAX  COUNTY, 
Waverly  Game  Sanctuary,  August  22,  1949  (348). 

Sub  tribe  Cinarina 

4.  Cinara  piceicola  (Cholodkovsky) 

The  Dark  Brown  Spruce  Aphid 
Fig.  19 

Lachnus  piceicola  Cholodkovsky,  1896c  :148;  1898:659. 

Cinara  piceicola,  Palmer,  1945:447;  1952:39. 

Apterous  and  alate  forms  were  found  feeding  head  down¬ 
ward  on  a  young  green  stem  of  white  spruce  attended  by  rather 
large  black  ants.  They  affix  themselves  in  such  a  fashion 
beneath  adjacent  needles,  that  they  are  difficult  to  see,  especial¬ 
ly  the  younger  nymphal  forms  which  are  lighter  green  in  color, 
more  or  less  blending  with  the  green  color  of  the  stem.  Apter¬ 
ous  females  are  greenish  to  grayish  yellow  with  black  specks 
on  the  abdomen.  Alatae  are  similar,  but  with  head  and  thorax 
dusky  to  blackish,  and  with  two  dark  green  lateral  stripes 
along  each  side  of  the  abdomen. 

Cholodkovsky  (1896c  :148)  gives  a  brief  account  of  the 
life  history  as  reported  by  Palmer,  (1945:448),  “Living  on  last 
year’s  bark  of  Picea  excelsa  and  by  the  end  of  May  often  cover¬ 
ing  entire  limbs  of  younger  trees  at  which  time  the  alate  vivi- 
parae  appear.  Sexuals  appear  by  the  end  of  June  and  begin¬ 
ning  of  July.  However,  the  viviparae  as  well  as  the  sexuals 
continue  till  the  middle  of  September.  The  eggs,  yellowish 
for  the  first  few  days,  then  black,  are  laid  on  the  needles”. 
Palmer,  (1945:448;  1952:39)  describes  and  figures  this  species 
giving  diagnostic  characters. 
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Collections:  On  new  and  last  year’s  stems  of  Picea  glauca  (Moench) 
Voss,  (white  spruce).  INVERNESS  COUNTY,  Port  Hastings,  August 
12,  1953.  Not  common  (887). 

Subtribe  Cinarina 

5.  Cinara  pinicola  (Kaltenbach) 

Lachnus  pinicola  Kaltenbach,  1843:154. 

Lachnus  abietis  Fitch,  Wilson,  1923:262. 

Dilachnus  pinicola  (Kaltenbach),  Wilson,  1923:262. 

Cinara  pinicola  (Kaltenbach),  Hottes  and  Frison,  1931a :156. 

Panimerus  pinicola  Kaltenbach,  Theobald,  1929:129. 

This  aphid  was  identified  by  means  of  keys  in  Hottes  and 
Frison  (1931a:153)  and  Wilson  (1923:260).  This  identification 
was  questioned  by  M.  E.  MacGillivray.  It  may  be  a  different 
species  than  that  listed  since  its  color  pattern  does  not  seem  to 
fit  that  described  by  Wilson  (1923:262).  Apterous  specimens 
were  pale  green  to  dark  green  rather  than  light  cinnamon- 
brown.  Key  characters  used  in  both  keys,  however,  brought 
it  to  C.  pinicola  (Kaltenbach).  Until  further  verification  is 
possible,  tentatively  it  will  rest  as  this  species. 

This  species  occurred  in  scattered  colonies  along  the  stem 
of  white  spruce.  No  alate  forms  were  present  on  June  2  nor 
on  June  7,  but  one  alate  was  found  on  June  19,  and  more  were 
obtained  from  samples  taken  into  the  laboratory  on  this  latter 
date. 

Good  descriptions  and  figures  concerning  this  aphid  are 
given  by  Theobald  (1929:129)  and  Wilson  (1923:262). 

Collections:  On  young  stems  of  Picea  glauca  (Moench)  Voss, 
(white  spruce).  ANTIGONISH  COUNTY:  Fairmont  Road,  July  4, 
1950  (431);  Beech  Hill,  July  2, 1952  (618);  Antigonish,  June  2, 1952  (601). 
INVERNESS  COUNTY:  Port  Hastings,  August  12,  1953  (887).  Not 
common. 

Subtribe  Cinarina 

6.  Cinara  strobi  (Fitch) 

The  Pine  Bark  Aphid 
Figs.  24,  111,  125 

Eriosoma  s£ro?n  Fitch,  1851:69. 

Lachnus  strobi  Fitch,  1851 :69  (Cited  in  Wilson  1923:266). 

Dilachus  strobi  (Fitch),  Wilson,  1923:266. 

Cinara  strobi  (Fitch),  Hottes  and  Frison  1931a :157. 
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These  rather  large  active  aphids  are  found  in  more  or 
less  compact  colonies  feeding  on  nascent  or  year  old  bark  of 
young  white  pine  usually  attended  by  numerous  black  ants. 
When  disturbed  they  crawl  around  on  the  underside  of  the  stem 
or  up  or  down  from  their  place  of  origin.  They  occur  generally 
throughout  the  counties  studied,  though  never  very  abundant. 
Host  trees  are  scattered  or  occur  in  isolated  areas  in  central 
or  northern  counties.  Younger  hosts  are  the  most  heavily 
infested. 

Apterous  females  are  bronze  to  shiny  metallic  black,  with  a 
mid-dorsal  line  extending  from  pro  thorax  to  cauda.  Usually 
with  three  pairs  of  white  pruinose  spots,  one  pair  lateral^ 
placed  on  thorax,  one  anterior  and  one  posterior  to  the  jet 
black  cornicles  on  abdomen.  Legs  are  black  and  strongly 
curved.  Antennae  are  long  and  slender,  with  unguis  on  VI 
finger-like;  III,  IV,  and  V  light  colored  at  base  and  black 
distad;  VI  black;  III  longer  than  IV  and  V;  rostrum  extends 
to  beyond  hind  coxae ;  cornicles  with  wide  sloping  base ;  cauda 
with  rounded  tip,  broadly  acute;  long  drooping  hairs  over  body, 
antennae  and  legs.  General  color  and  size  of  alatae  sim¬ 
ilar  to  apterae.  See  Wilson  (1923:266)  for  description  and 
measurements  of  this  species. 

Collections:  On  nascent  or  year  bark  of  Pinus  strobus  Linn,  (white 
pine).  KINGS  COUNTY:  Aldershot,  September,  1948  (x-1);  White 
Rock,  July  23,  1948  (93).  HALIFAX  COUNTY:  Waverly  Game 
Sanctuary,  August  22,  1949  (347).  ANTIGONISH  COUNTY:  Fair¬ 
mont  Road,  July  3,  1950  (425) ;  Jimtown,  August  21 , 1953  (919).  GUYS- 
BOROUGH  COUNTY,  Sloane  Lake,  July  27,  1951  (527).  RICHMOND 
COUNTY,  C.B.,  Grand  Anse,  July  11, 1951  (507).  INVERNESS  COUN¬ 
TY,  C.  B.,  Glendale,  August  14,  1951  (529);  August  15,  1953  (913). 
LUNENBURG  COUNTY,  Spondu  Lake,  August  11,  1952  (686).  COL¬ 
CHESTER  COUNTY,  West  Rossville,  July  6,  1952  (639).  PICTOU 
COUNTY,  Scotsburn,  July  6,  1952  (633). 

Subtribe  Cinarina 

7.  Cinara  thatcheri  Knowlton  and  Smith 
Cinara  thatcheri  Knowlton  and  Smith,  1938b  :66;  Palmer,  1952:50. 

This  aphid  keyed  out  to  C.  thatcheri  (Palmer,  1952:21). 
Both  apterous  and  alate  forms  were  present  on  stem  and  needles 
of  white  spruce.  Apterous  forms  cinnamon-brown;  mottled 
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and  speckled  with  black  or  entirely  black;  with  scattered 
patches  and  streaks  of  pulvurulence,  especially  on  median 
line.  Alatae  with  dark  brown  thorax  and  lighter  brown 
abdomen  and  similarly  marked  as  apterae.  Young  nymphs 
are  light  yellow  color  with  translucent  appendages.  Palmer 
(1952:50)  reports  this  species  to  be  the  same  as  C.  schwarzii 
except:  “longer  rostral  IV  (.28-. 30,  not  .20-. 23)  and  antennal 
V  (longer  than  IV,  not  approximately  equal)’’. 

Collections:  On  stem  and  needles  of  Picea  glanca  (Moench)  Voss 
(white  spruce).  Only  colony  found.  ANTIGONISH  COUNTY,  Fair¬ 
mont  Road,  July  27,  1953  (870). 

i 

Tribe  LACHNINI 

Subtribe  Eulachnina  Baker 
Baker,  1920a  :14 

The  sub  tribe  Eulachnina  and  Lachnina  can  be  separated 
from  the  sub  tribe  Anoecina  and  Tramina  because  in  the  former 
two  the  radical  sector  is  straight,  extending  to  the  tip  of  the 
wing;  in  the  latter  two  sub  tribes  this  vein  is  curved.  The 
Eulachnina  are  further  characterized  by  a  narrow,  elongate 
body,  eyes  without  ocular  tubercles,  rounded  cauda,  shallow 
cornicles  not  elevated  on  hairy  cones,  and  an  obtuse  rostrum. 
Usually  found  living  on  conifers  on  the  needles.  Only  one 
genus  found  in  Nova  Scotia. 

KEY  TO  THE  GENERA  OF  SUBTRIBE  EULACHNINA 


1.  Antennae  six-segmented,  with  spines  or  hairs . 2 

-.  Antennae  five-segmented,  naked  or  with  minute  bristles  (Not  taken 

in  region) . Essigella 

2.  Media  once  branched  (Fig.  113),  antennae  with  long  stout  spines; 

cornicles  mere  ring  (p.  108) . Eulachnus 

-.  Media  twice  branched  (Not  taken  in  region) . Todalachnus 


Subtribe  Eulachnina 

Genus  EULACHNUS  Del  Guercio 

Del  Guercio,  1909a  :327;  Baker,  1920a :15;  Palmer,  1952:16. 

The  characters  in  addition  to  those  given  under  the  sub¬ 
tribe  are:  six-segmented  antennae  with  long  spines;  fore  wings 
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with  media  once  branched  and  faint;  hind  wings  with  media 
and  cubitus  faintly  indicated.  Usually  found  on  pines,  living 
on  the  needles. 

Genus  type  (fixed  by  Wilson,  1911:54),  Lachnus  agilis 
Kaltenbach. 


Subtribe  Eulachnina 

Eulachnus  rileyi  (Williams) 

The  Powdery  Pine  Needle  Aphid 
Figs.  22,  23,  113 

Lachnus  sp.  near  agilis,  Gillette,  1909c  :385. 

Lachnus  rileyi  Williams,  1910:24. 

Eulachnus  rileyi ,  Davis,  1914a  :169;  Knowlton,  1930:158;  Gillette 
and  Palmer,  1931:836;  Hottes  and  Frison,  1931a  :157;  Palmer, 
1952:17. 

This  species  is  very  similar  to  E.  agilis  (Kaltenbach)  but 
differs  according  to  Gillette  and  Palmer  (1931:837)  and  Hottes 
and  Frison  (1931a  :157),  on  account  of  the  absence  of  secondary 
sensoria  on  antennal  III.  However,  Palmer  (1952:17),  states 
that  neither  species  has  secondary  sensoria  on  antennal  III, 
but  would  differentiate  E.  agilis  as  follows:  “Brown  body, 
(E.  agilis  green)  slightly  longer  antennae  and  hind  tibia  and 
different  host”.  Since  the  Nova  Scotia  specimens  are  olive- 
brown  color  in  the  apterae;  brown  to  bronze  in  the  alate  and 
lack  secondary  sensoria  on  antennal  III,  E.  rileyi  seems  a  better 
designation  that  E.  agilis.  (One  speciman,  however,  does 
show  one  secondary  sensorium  on  antennal  III).  Palmer 
admits  to  the  close  similarity  between  these  species  and  states 
that  none  of  the  “characters  are  clearly  distinctive”.  Davis 
(1914a:  169)  also  describes  all  forms  of  the  species. 

The  apterous  forms  were  lined  up  in  a  single  row  along  the 
needles  or  red  pine  with  their  abdomens  pointing  upward. 
At  intervals,  single  individuals  would  waggle  their  abdomens 
as  if  to  force  the  beak  further  into  the  needle  substance.  Their 
bodies  were  covered  with  a  grayish  flocculence  including  the 
appendages.  Alate  forms  were  more  bronze  in  color  with  less 
flocculence.  Syrphid  larval  predators  were  present  feeding 
on  the  aphids,  and  a  number  of  alate  forms  were  swelled  up, 
probably  being  parasitized  by  braconid  larvae;  some  dead, 
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others  dying.  The  apterous  forms  gave  the  general  appearance 
of  minature  “toads”  lined  up  along  a  pine  needle. 

Collections:  On  needles  of  Pinus  resinosa  Ait.  (red  pine).  CUM¬ 
BERLAND  COUNTY,  Chignecto  Game  Sanctuary,  July  8,  1952  (644). 
QUEENS  COUNTY,  Tobeatic  Game  Sanctuary,  August  5,  1954  (996). 
LUNENBURG  COUNTY,  East  Chester,  July  18, 1955  (1052) . 

Subfamily  APHINAE 

Tribe  PAN APHINI  Palmer 

Callipterini  Oestlund,  1887:34. 

Panaphini  Palmer,  1952:59. 

The  members  of  this  tribe  have  long,  slender  antennae, 
with  relatively  few  subcircular  or  oval  sensoria  in  viviparae. 
Cornicles  are  truncate,  rather  short,  and  often  sculptured, 
rarely  elongate  or  mere  pore  or  absent.  Cauda  are  knobbed 
and  anal  plate  bilobed;  sometimes  both  are  rounded.  Fore 
wing  with  radial  sector  surved,  often  faint  or  absent;  media 
twice  branched.  Tarsal  I  triangular;  rostrum  obtuse,  with 
I  fused  to  VI.  Living  exposed  on  foliage  of  plants;  some  forms 
solitary,  others  colonial;  one  group,  Saltusaphina,  can  jump 
or  leap.  Sexuales  similar  to  other  forms;  females  apterous, 
males  usually  alate. 

KEY  TO  SUBTRIBES  OF  TRIBE  PAN  APHINI 


1.  Cornicles  a  mere  ring  (Fig.  158) . 2 

-.  Cornicle  truncate  or  elongate  (Fig.  157) . 3 


2.  Cornicle  a  mere  ring  (Fig.  158)  on  a  low  comical  base  (p.  143) . 

.  Phyllaphina 

-.  Cornicle  a  mere  ring  not  on  a  low  conical  base  (p.  123) ....  (Monellia) 
. Panaphina 

3.  Body,  vertex  and  usually  antennae  with  conspicuous  spinelike  hairs; 

anal  plate  not  deeply  divided;  frontal  tubercle  not  developed  (Fig. 
130) ;  radial  sector  distinct  (Fig.  112) . 4 

-.  Body,  vertex  and  antennae  not  with  conspicuous  spine-like  hairs 
or  if  with  conspicuous  hairs;  anal  plate  deeply  divided  {Panaphis) ; 
frontal  tubercles  developed  (Fig.  127);  radial  sector  faint  (Fig.  115) 
. 5 

4.  Cornicle  truncate,  reticulated,  enlarged  at  base  (Fig.  157)  (p.  Ill) 
.  Chaitophorina 

-.  Cornicle  elongate,  cylindrical  or  vasiform,  not  truncate,  not  reti¬ 
culated  (Fig.  152)  (p.  144) . Pterocommina 
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5.  Fore  wing  with  radial  sector  indistinct  or  lacking  (Fig.  114)  (except 


in  Eucer aphis,  Oestlundiella  and  Neosymydobius );  cornicle  not  much 

longer  than  width  at  base  (Fig.  160)  (p.  123) . Panaphina 

-.  Fore  wing  with  radial  sector  distinct;  cornicle  much  longer  than 
width  at  base  (Fig.  151)  (p.  121) . Drepanosiphina 


Tribe  PAN  A  P  HI  N I 

Subtribe  Chaitophorina  Baker 

Baker,  1920a  :33;  Palmer,  1952:90. 

The  subtribe  Chaitophorina  is  composed  of  aphids  which 
are  characterized  by  having  numerous  long  hairs  on  the  body, 
legs  and  usually  antennae,  as  the  meaning  of  the  sub  tribe  name 
implies.  Other  characters  include  rounded  or  knobbed  cauda 
which  are  never  elongate.  Truncate  cornicles,  never  much 
longer  than  diameter  at  base,  and  with  reticulations  on  apical 
portion  (except  Hoplochaitophorus).  Anal  plate  is  rounded, 
or  indented,  but  never  divided.  Wing  venation  normal. 
Usually  found  as  colonies  and  are  slow  moving  when  disturbed. 

KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  CHAITOPHORINA 

1.  Cauda  distinctly  knobbed  (Fig.  168);  cornicle  reticulated  (Fig.  157); 

anal  plate  rounded  or  merely  emarginate  (p.  Ill) . Chaitophorus 

-.  Cauda  rounded . 2 

2.  Cornicles  with  apical  portion  swollen,  wider  than  basal  portion  with 

distinct  flange  at  apex  (Fig.  152)  (Clavigerus,  Subtribe  Pterocom- 
inina)  (p.  145) . Pterocomma 

-.  Cornicles  with  basal  portion  wider  than  apical  portion,  trapezoidal; 

third  antennal  segment  short,  less  than  twice  width  of  head  through 
eyes  (p.  114) . Periphyllus 

Subtribe  Chaitophorina 

Genus  CHAITOPHORUS  Koch 

Koch,  1854:1;  Baker,  1920a :33  (synonymy);  Britton,  1923:281; 
Palmer,  1952:90. 

The  members  of  this  genus  are  characterized  by  having  the 
cauda  knobbed,  and  anal  plate  rounded  or  indented;  the  an¬ 
tennae  are  6-segmented,  with  unguis  twice  or  more  times 
longer  than  base  of  antennal  VI.  The  cornicles  are  truncate; 
in  length  about  equal  to  width;  imbricated  proximally  with 
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distal  tip  reticulated.  Otherwise,  characters  are  as  listed  under 
subtribe. 

Genus  type  (fixed  by  Gerstaecker,  1856:202),  Aphis 
populi  Linn. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  CHAITOPHORUS 

1.  Antennal  III  of  alatae  with  9-14  secondary  sensoria  arranged  in  ir¬ 
regular  double  row  (Fig.  142);  antennal  IV  with  from  0-5  sensoria 

. 2.  populifolae 

Antennal  III  of  alatae  with  2-7  secondary  sensoria  arranged  in  a 
single  row;  no  sensoria  on  antennal  III . 1.  populellus 

Subtribe  Chaitophorina 

1.  Chaitophorus  populellus  Gillette  and  Palmer 

The  Clear-winged  Poplar  Aphid 
Figs.  52,  53 

Chaitophorus  populellus  Gillette  and  Palmer,  1928:15  and  1931:917 
Palmer,  1952:90. 

In  the  descriptions  given  in  the  above  references,  nothing 
is  said  concerning  how  this  aphid  infests  the  poplar.  The 
type  of  pseudo-gall,  formed  resembles  very  closely  that  of 
Thecabius  populi-conduplif olius  (Cowen)  (Palmer,  1952:371) 
and  was  so  classified  tentatively.  But  the  apterous  forms 
within  the  folded  leaves  upon  examination  are  very  close  to 
the  descriptions  for  Chaitophorus  populellus  Gillette  and  Palmer 
(1928:15).  No  alate  forms  were  present  and  none  developed 
in  the  laboratory.  Hence,  the  identification  is  based  on 
nymphal  and  apterous  material. 

The  infestation  was  found  only  once  on  the  youngest 
terminal  leaves  of  a  small  balsam  poplar  tree  growing  in  a 
stand  of  mixed  deciduous  trees  and  open  plots  of  grass  near 
the  bottom  of  the  west  side  of  a  rather  steep  slope.  The  in¬ 
fested  leaves  were  tightly  folded  together  in  a  loose  type  of 
pseudo-gall  (Fig.  52).  Opening  the  leaf  revealed  the  apterous 
colony  feeding  on  either  side  of  the  leaf  midrib  (Fig.  53).  Re¬ 
visiting  the  area  in  three  successive  summers  did  not  reveal 
its  presence  again. 

The  apterae  were  very  light  yellowish-green  with  a  darker 
green  spot  on  dorsum  of  abdomen.  They  were  quite  small 
and  very  slow  to  move  when  disturbed.  Measurements 
and  technical  description  fits  closely  that  of  Palmer,  (1952:90). 
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Collections :  In  folded  terminal  leaves  of  Populus  balsamifera 

Linn,  (balsam  poplar).  ANTIGONISH  COUNTY,  Station  4,  North 
Shore  Road,  July  12,  1950  (447). 

Subtribe  Chaitophorina 

2.  Chaitophorus  populifohae  Davis 

The  Clear-winged  Aspen  Aphid 
Figs.  61,  117,  142,  157,  168,  175 

Aphis  populijoliae  Fitch,  1851:66. 

Chaitophorus  populifohae  (Fitch)  (misidentification),  Oestlund, 
1887:38. 

Chaitophorus  populifohae  (Oestlund,  Davis,  1910d:489;  Hottes  and 
Frison,  1931a  :163;  Gillette  and  Palmer,  1931:918;  Palmer, 
1952:92. 

This  species  was  found  most  often  infesting  the  petioles 
and  undersides  of  leaves,  sometimes  the  upper  surface  also, 
of  Populus  spp.  It  occurs  infrequently,  but  hosts  attacked 
are  usually  heavily  infested.  The  upper  surface  of  leaves 
on  large  trees  will  glisten  with  honey-dew  exudate  falling  from 
aphids  clinging  to  the  underside  of  leaves  above.  In  some 
cases  the  infested  leaves  will  form  welts  or  become  cup-shaped 
or  curled  and  turn  partially  brown,  eventually  rotting  as  a 
result  of  secondary  fungoid  infestation.  The  colonies  varied 
from  rather  compact  to  quite  scattered,  though  for  the  most 
part  the  individual  aphids  were  fairly  well  separated  (Fig.  61). 
A  brown  species  of  ant  is  usually  in  attendance  upon  the  colony. 

Hottes  and  Frison  (1931a:163)  state  that  “very  little  is 
known  concerning  the  biology  and  distribution  of  this  species’’. 
Palmer  (1952:92)  lists  two  species  of  Populus  and  one  of  Quercus 
as  hosts,  indicating  dates  of  summer  apterae  from  June  13  to 
Oct.  2,  alatae  from  June  22  to  September  25  and  sexuales, 
October  2.  The  inference  would  be  that  this  is  possibly  a 
monophagous  aphid  since  no  mention  is  made  of  an  alternate 
summer  host,  or  else  it  is  not  known.  It  has  been  found  on 
two  species  of  Populus  and  one  of  Salix  in  Nova  Scotia  in  either 
late  June  or  July;  not  being  found  as  yet  in  August  or  Septem¬ 
ber. 

The  apterous  forms  are  pale  green  with  a  tinge  of  yellow, 
with  thorax  and  abdomen  marked  by  transverse  darker  bands 
which  thin  out  in  the  center  of  dorsum  giving  the  appearance 
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of  a  tabulated  lighter  colored  oval  spot.  Alate  forms  have 
black  head  and  thorax  with  similar  abdominal  markings. 
Sensoria  on  antennal  III  range  from  9-17  and  are  irregularly 
arranged;  from  0-5  sensoria  are  found  on  antennal  IV.  All 
forms  of  this  species  are  figured  and  described  by  Palmer 
(1952:92)  or  Gillette  and  Palmer  (1931:918),  to  which  the 
reader  is  referred. 

Collections:  Found  on  these  host  species  as  follows: 

On  Populus  grandidentata  (Michx)  (large-toothed  aspen)  on  under¬ 
side  of  leaves,  occasionally  upper  surface.  KINGS  COUNTY,  Ayles- 
ford,  June  30,  1948  (45).  HALIFAX  COUNTY:  Paper  Mill  Lake, 
June  28,  1949  (315).  Still  Water  Lake,  July  8,  1949  (332b).  ANTI- 
GONISH  COUNTY:  North  Shore  Road,  July  12,  1950  (443).  Crystal 
Cliffs,  July  25,  1950  (457).  INVERNESS  COUNTY,  Margaree  Forks, 
July  17,  1951  (515). 

On  Populus  tremuloides  Michx.  (trembling  aspen),  on  petiole  and 
underside  of  leaves,  colonies  scattered.  PICTOU  COUNTY,  Green 
Hill,  July  5,  1952  (632). 

On  Salix  (Tourn.)  Linn,  (willow),  on  stem  and  underside  of  leaves 
in  heavy  infestation.  ANTIGONISH  COUNTY,  Fairmont  Road,  July 
27,  1953  (869). 


Subtribe  Chaitophorina 

Genus  PERIPHYLLUS  van  der  Hoeven 

Hoeven,  van  der,  1863:7;  Baker,  1920a :34  (synonymy);  Palmer, 
1952:94. 

The  members  of  this  genus  are  characterized  by  possessing 
cornicles  which  are  rather  short,  truncate,  wider  at  base,  with 
apical  end  imbricated  or  reticulated.  Cauda  and  anal  plate 
are  rounded.  Antennae  6-segmented  (except  for  small  lamel¬ 
late  or  hairy  dimorphs  usually  produced  in  summer) ;  sensoria 
on  antennal  III  of  alatae  oval;  none  on  apterae.  Normal 
wing  venation.  Prominent  spine-like  hairs  over  body  and 
extremities.  Sexuals  with  functional  mouth  parts;  males 
alate  or  apterous;  ovipara  and  fundatrix  apterous.  Forms 
living  in  the  foliage  of  trees. 

Genus  type  (mono typical),  Periphyllus  testudo  van  der 
Hoeven  (synonym  of  P.  testudinacea  Fernie). 
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KEY  TO  THE  SPECIES  OF  THE  GENUS  PERIPHYLLUS 

(Modified  after  Palmer,  1952:95) 

1.  Terminal  filament  (unguis)  at  least  3  times  or  longer  than  base  of 

VI . 2 

Unguis  shorter  than  3  times  base  of  VI . 3 

2.  Unguis  about  3  times  length,  base  of  VI;  antennal  III  of  alatae  with 

19-25  sensoria . 4.  testudinacea 

Unguis  at  least  4  times  length  base  of  VI;  antennal  III  of  alatae 
with  8-12  sensoria . 2.  lyropictus 

3.  Unguis  hardly  twice  length  base  of  VI;  wings  with  veins  heavily 

bordered  with  fuscous;  cornicle  shorter  than  base  of  VI . 

. 3.  populicolus 

Unguis  2-3  times  length  base  of  VI;  wings  clear;  cornicles  longer 
than  base  of  VI . 1.  americanus 

Subtribe  Chaitophorina 

1.  Periphyllus  americanus  (Baker) 

The  American  Maple  Aphid 

Chaitophorus  americanus  Baker,  1917a :428  and  1918:86. 
Periphyllus  palmerae  Knowlton,  1947b  :24. 

Periphyllus  americanus  (Baker),  Craighead,  1950:129  (list);  Palmer, 
1952:95. 

Apterous  and  alate  forms  of  this  species  were  taken  during 
the  early  part  of  June  on  Acer  spp.  In  all  cases,  by  June  17-23 
the  colonies  were  gone  or  only  a  few  forms  were  left  on  the 
maple  hosts.  The  aphids  were  located  on  the  underside  of 
leaves  along  the  principal  veins  and  at  the  apex  of  the  petioles. 
When  examined  the  first  week  in  June  the  infestations  were 
heavy,  the  colonies  being  rather  compact  and  dense. 

Nothing  is  said  in  the  available  literature  as  to  the  mig¬ 
ratory  habits  of  this  species,  the  inference  being  that  it  is  possi¬ 
bly  monophagous  on  maple.  However,  the  fact  that  in  all 
cases,  on  three  different  species  of  maple,  the  colonies  were 
practically  gone  by  June  17-23  would  infer  that  they  had  mig¬ 
rated  to  some  other  summer  host.  On  June  19  scattered  alate 
forms,  rather  large  and  dark  in  color,  were  found  on  the  under¬ 
side  of  leaves  of  horse  chestnut  in  the  same  vicinity.  No 
colonies  were  as  yet  visible.  These  could  have  been  the  mig¬ 
ratory  alate  forms  in  transit  to  another  summer  host,  or  possi¬ 
bly  the  horse  chestnut  was  that  host.  Further  investigation 
is  needed. 
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The  apterous  forms  are  green  with  a  slightly  darker  dorsal 
median  line  on  the  abdomen.  Alate  forms  have  blackish  head, 
thorax,  antennae  cornicles  and  distal  ends  of  femora.  The 
abdomen  is  marked  by  darker  lateral  areas  and  band  across 
dorsum.  Unguis  is  2-3  times  length  base  of  antennal  VI; 
wings  clear  with  normal  venation ;  cornicle  longer  than  base  of 
VI.  According  to  Palmer  (1952:95)  the  species  produces 
dimorphs  between  May  10  to  September  2  in  the  Colorado 
region.  Dimorphs  are  rather  characteristic  to  members  of 
this  genus,  none,  thus  far,  have  been  taken  in  Nova  Scotia. 
For  further  descriptive  data  with  figures  and  measurements 
refer  to  Palmer  (1952:95). 

Collections:  On  underside  of  leaves  and  on  leaf  petioles  of  host. 
Not  common  in  regions  studied  in  Nova  Scotia. 

On  Acer  rubrum  Linn,  (red  maple),  ANTIGONISH  COUNTY, 
Antigonish,  June  2,  1953  (801). 

On  Acer  saccharinum  Linn,  (silver  maple),  ANTIGONISH  COUNTY, 
Antigonish,  June  2,  1953  (802). 

On  Acer  saccharum  Marsh  (sugar  maple),  ANTIGONISH  COUNTY, 
Antigonish,  June  2,  1953  (800);  Cape  George,  June  23,  1953  (813). 

On  Aesculus  Hippocastanum  Linn,  (horse-chestnut);  ANTIGON¬ 
ISH  COUNTY,  Antigonish,  June  19,  1953  (811a). 


Subtribe  Chaitophorina 

2.  Periphyllus  lyropictus  (Kessler) 

The  N  orway  Maple  Aphid 

Chaitophorus  lyropictus  Kessler,  1886:171. 

Chaitophorus  aceris  Linn,  (misidentification),  Gillette,  1909c  :387; 
Davis,  1910d:414. 

Periphyllus  lyropictus,  Hottes  and  Frison,  1931a :170;  Hille  Ris 
Lambers,  1947:228;  Craighead,  1950:129  (list);  Palmer,  1952: 
97). 

These  aphids  were  found  feeding  on  young  stems  and  on  the 
underside  of  young  leaves  of  Acer  spp.  As  in  the  case  of 
P.  americanus,  they  make  their  appearance  in  May  and  early 
June.  Collections  on  June  4  contained  no  alatae;  on  June  10 
they  were  present  in  noticeable  numbers  and  by  the  last  week 
in  June  the  colonies  had  disappeared  from  the  Maples.  Hottes 
and  Frison  (1931a:170)  state  that  “the  entire  life  history  is 
spent  upon  its  host”.  The  simple  question  becomes,  if  this  is 
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so,  why  do  they  leave  this  early  spring  host?  And  upon  leav¬ 
ing,  where  do  they  migrate?  They  also  state,  further,  that 
“no  dimorphs  have  thus  far  been  observed”  in  Illinois.  None 
have  been  taken  to  date  in  Nova  Scotia. 

The  apterous  forms  are  characterized  by  extremities  being 
black,  rest  of  body  pale  green.  Cauda  semi-lunar;  cornicles 
almost  cylindrical  with  distal  ends  reticulated.  Alatae  are 
similar  but  antennal  III  with  8-12  sensoria,  more  in  apterae. 
Unguis  is  4-5  times  base  of  antennal  VI.  Body  hairs  of  two 
kinds,  fine  and  heavy,  spine-like.  Wings  clear  with  normal 
venation.  Other  forms,  with  more  complete  descriptions  and 
figures,  are  found  in  Palmer  (1952:97)  to  which  the  reader  is 
referred. 

Collections:  On  underside  of  young  leaves  and  stems  of  host. 
Rare  in  occurrence  in  Nova  Scotia.  Found  most  frequently  in  May  and 
June. 

On  Acer  rubrum  Linn,  (red  maple),  HALIFAX  COUNTY,  Kearney 
Lake,  June  14,  1949  (306). 

On  Acer  saccharinum  Linn,  (silver  maple);  KINGS  COUNTY, 
Wolfville,  June  3,  1949  (x-25);  ANTIGONISH  COUNTY,  Antigonish, 
June  4,  1952  (604). 

Subtribe  Chaitophorina 

3.  Periphyllus  populicolus  (Thomas) 

The  Cloudy-winged  Aspen  Aphid 
Figs.  59,  60,  112,  121 

Chaitophorus  populicola  Thomas,  1877:10;  Essig,  1909c:98. 

Periphyllus  populicola  (Thomas),  Gillette  and  Palmer,  1931:924; 

Hottes  and  Frison,  1931a :172. 

Periphyllus  populicolus  (Thomas),  Palmer,  1952:99. 

This  is  one  of  the  commonest  aphids  found  on  poplar  trees 
in  Nova  Scotia.  Wherever  poplar  grows,  young  trees  in  a  given 
area  will  almost  inevitably  be  infested  with  this  aphid  on  the 
terminal  growing  tips,  and  in  practically  every  instance  are 
attended  by  medium  sized  black  ants  in  considerable  numbers. 
This  is  likewise  the  case  in  Illinois  as  reported  by  Hottes  and 
Frison  (1931a :172),  who  also  state  that  dimorphic  forms  are 
not  produced  by  this  species.  Perhaps  because  of  its  pre¬ 
valence  and  easy  accessibility,  feeding  as  it  does  on  the  upper 
leaf  surface,  female  syrphids  are  very  often  found  ovipositing 
or  on  near  the  aphid  colony  (Fig.  59). 


118 


Kalman  Dale  Archibald 


Trembling  Aspen  is  a  very  common  tree  found  in  practi 
cally  every  type  of  open  or  semi-open,  or  cut-over  situation 
in  the  province.  These  aphids  very  definitely  favor  the 
younger,  faster  growing  trees  and  invariably  locate  on  the 
younger  terminal  leaves  and  stems.  The  infested  leaves  at 
first  curl  upward  at  the  sides,  later  becoming  discolored  a 
dirty  blackish  color.  With  the  continuance  of  the  infestation 
secondary  fungoid  parasites  begin  to  take  root  in  the  honey- 
dew  exudate  on  the  leaves,  resulting  finally  in  the  ruination 
of  terminal  growth  and  together  with  syrphid  larvae  predators 
and  internal  parasites,  bring  a  great  reduction  in  numbers  to 
the  aphid  colony.  However,  alate  forms  are  present  through¬ 
out  most  of  the  growing  season,  hence  migration  to  new  leaves 
on  the  same  or  to  another  host  continues  all  summer,  and  colon¬ 
ies  in  various  stages  of  development  are  found  throughout  the 
season.  The  species  is  apparently  monophagous  living  out 
its  entire  life  cycle  on  the  poplar. 

The  stem  mothers  have  a  brown  head  and  prothorax 
with  a  deep  grayish-green  abdomen.  Distal  parts  of  tibiae, 
tarsi,  antennal  VI  and  distal  tip  of  V  are  black.  Apterous 
forms  appear  sometimes  brownish  and  at  other  times  almost 
black  or  very  dark  green,  with  a  pale  V-shaped  area  on  dorsum 
with  its  apex  pointed  anteriorly  (Fig.  60). 

Alatae  are  similar  to  apterae  except  abdomen  more  often 
shows  dusky  bands  and  lateral  spots.  The  most  distinguish¬ 
ing  character  is  the  heavily  fuscous  bordered  wing  veins,  especi¬ 
ally  in  fore  wings.  Cornicles  are  shorter  than  base  of  antennal 
VI,  with  broad  base  and  reticulated  tips;  cauda  rounded  and 
anal  plate  sinuate.  Hairs  are  spinelike  on  vertex  of  head,  but 
mixed  with  fine  and  heavy  hairs  over  body  and  rather  numer¬ 
ous.  Antennae  6-segmented  with  III  bearing  11-24  secondary 
sensoria  with  narrow  rims;  unguis  hardly  twice  length  base  of 
VI.  For  further  description  data  with  figures  see  Palmer 
(1952:99)  or  Gillette  and  Palmer  (1931:924). 

Collections :  On  the  upper  surface  of  new  leaves,  especially  on 
young  trees  of  Populus  (Tourn.)  Linn.  spp.  Colonies  usually  clustered 
along  principle  veins  near  base  of  leaf.  Very  common  throughout  the 
province  wherever  poplar  is  found.  Found  on  the  following  hosts: 

On  Populus  tremuloides  Michx.  (trembling  aspen).  KINGS  COUN¬ 
TY:  Wolfville,  July  17,  1948  (61);  August  9,  1948  (70p)  and  (lip).  White 
Rock,  July  19,  1948  (65);  August  3,  1948  (106p)  and  (108p).  Lake 
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George,  July  26,  1948  (97).  Aylesford,  June  7,  1949  (119).  HALIFAX 
COUNTY:  Sandy  Lake,  July  7,  1949  (329.1).  Rocky  Lake,  July  21, 
1949  (340).  Waverly  Game  Sanctuary,  August  12,  1949  (345).  Sack- 
ville  Race  Track,  August  23,  1949  (350).  ANTIGONISH  COUNTY: 
Fairmont  Road,  July  3,  1950  (427);  July  27,  1953  (866).  Crystal  Cliffs, 
July  25,  1950  (458b).  Route  7,  July  24,  1951  (519);  July  30,  1952  (654). 
West  River  Road,  July  30,  1952  (652)*.  INVERNESS  COUNTY, 
East  Lake  Ainslee,  August  15,  1951  (531).  VICTORIA  COUNTY, 
Neil’s  Harbour,  August  17,  1951  (532).  LUNENBURG  COUNTY: 
Spondu  Lake,  August  8,  1952  (673)*;  August  12,  1952  (690)*  and  (691). 
Mader’s  Cove,  August  6,  1952  (667).  CUMBERLAND  COUNTY, 
Collingwood,  July  7,  1952  (643)*.  QUEENS  COUNTY,  Caledonia, 
August  14,  1952  (698). 

On  Populus  grandidentata  (Michx.)  (large-toothed  aspen).  KINGS 
COUNTY :  Sunken  Lake,  August  3,  1948  (114p).  Blomidon,  August  23, 

1948  (118p).  HALIFAX  COUNTY:  Paper  Mill  Lake,  June  28,  1949 
(314).  Still  Water  Lake,  July  8,  1949  (332a).  Rocky  Lake,  July  21, 

1949  (339c).  Waverly  Game  Sanctuary,  August  12,1949  (345a);  August 
22,  1949  (349)*.  Sheldrake  Lake,  August  30,  1949  (353)*. 

*Field  observations;  no  specimens  taken. 

Subtribe  Chaitophorina 

4.  Periphyllus  testudinacea  (Fernie) 

The  European  Maple  Aphid 
Fig.  47 

Periphyllus  testudo  van  der  Hoeven,  1863:1. 

Phillophorus  testudinatus  Thornton,  1852  (desc.  not  pub.). 
Chaitophorus  testudinatus  (Thornton),  Baker,  1918:87. 

Periphyllus  testudinatus  (Thornton),  Theobald,  1929:37  and  355; 
Gillette  and  Palmer,  1931:920. 

This  aphid  is  of  very  infrequent  occurrence  in  Nova  Scotia. 
It  was  taken  twice  on  Acer  sp.  and  twice  on  Fraxinus  sp.  The 
latter  host  has  not  been  recorded  for  this  aphid,  but  scattered 
colonies  were  present  on  the  terminal  stems  and  petioles. 
Theobald  (1929:39)  records  it  from  four  species  of  maple  and 
also  from  Ribes  sp.  Though  he  does  not  mention  any  alterna¬ 
tion  of  hosts,  possibly  Ribes  spp.  might  serve  in  this  capacity. 
Palmer  (1952:102)  briefly  describes  this  species  but  indicates 
it  has  not  been  found  in  Colorado. 

A  similar  condition  exists  in  this  species  as  was  found  for 
P.  americanus  and  P.  lyropictus  in  that  the  apterous  colonies 
appear  in  middle  to  late  May  or  the  first  week  in  June.  On 
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June  4,  no  alatae  were  found  on  the  host,  though  they  were 
obtained  two  days  later  in  the  laboratory  from  collected 
apterous  forms.  On  June  6  alatae  were  found  on  the  host 
plant.  By  June  19,  there  were  only  a  few  scattered  aphids 
left  on  the  maple.  Apparently  the  colonies  had  migrated 
elsewhere.  Further  observations  will  be  taken  for  all  three 
of  these  species.  Published  accounts  do  not  include  comments 
on  the  possible  biology  of  the  life  cycle,  except  to  infer  a  mono- 
phagous  existence. 

The  species  appears  to  be  not  only  highly  polymorphic 
but  as  well  varies  considerably  in  coloration.  On  the  same  host 
plant,  two  different  colonies  were  located  which  gave  the  ap¬ 
pearance  of  two  distinct  species.  One  being  composed  of  dark 
colored  apterous  forms,  and  the  other  of  rather  whitish-yellow 
aphids.  After  mounting,  they  both  keyed  out  in  Palmer 
(1952:95)  to  this  species.  Theobald’s  description  (1929:38) 
more  or  less  substantiates  this  observation  since  he  states  that 
the  color  varies  from  dark  green  to  slaty  gray-green. 

Both  alate  and  apterous  forms  vary  in  color  from  dark 
blackish-green  to  yellowish-gray.  Wings  clear,  veins  not  bor¬ 
dered  with  fuscous  as  in  P.  populicolus,  but  costa  yellowish. 
Legs  yellowish-white  to  yellowish-green,  except  femora  which 
is  dark;  distal  ends  of  tibiae  and  tarsi  black.  Antennae  dark, 
shorter  than  body;  unguis  about  1/3  shorter  than  III;  19-20 
sensoria  on  III  of  alatae.  Cornicles  truncate,  reticulated  and 
deep  olive-green.  Dimorphs  occur  with  6  longitudinal  rows 
of  dorsal  plates,  and  foliate  lateral  plates.  Antennae  4-seg- 
mented.  More  inclusive  descriptive  data  with  figures  are 
found  in  Theobald  (1929:37)  and  Palmer  (1952:102)  to  which 
the  reader  is  referred. 

Collections:  On  young  stems  near  petiole  and  stem  axils,  and  on 
underside  of  leaves  of  host. 

On  Acer  saccharum  March  (sugar  maple),  in  dense  colonies  in  early 
June.  Left  host  by  last  week  in  June.'  ANTIGONISH  COUNTY, 
Antigonish,  June  4,  1952  (603);  June  20,  1952  (612b). 

On  Fraxinus  americana  Linn,  (white  ash)  on  terminal  stems  and  on 
both  sides  of  leaves  in  dense  and  scattered  colonies.  ANTIGONISH 
COUNTY,  Antigonish,  June  20,  1952  (614,  615). 
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Tribe  PANAPHINI 

Subtribe  Drepanosiphina  Baker 

Baker,  1920a  :31;  Palmer,  1952:85. 

The  members  of  this  subtribe  have  the  cornicles  more  or 
less  prominently  developed,  much  longer  than  broad.  Frontal 
tubercles  somewhat  exceed  vertex;  antennae  longer  than  body. 
Cauda,  knobbed;  anal  plate  indented  slightly.  Wing  vena¬ 
tion  normal.  Oviparous  female  with  ovipositor  elongated. 

KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  DREPANOSIPHINA 

1.  Cornicle  swollen  at  base  (p.  121) . Drepanaphis 

-.  Cornicle  not  swollen  at  base  (Not  taken  in  region) .  Drepanosiphum 

Subtribe  Drepanosiphina 

Genus  DREPANAPHIS  Gel  Guercio 

Del  Guerico,  1909b :49;  Baker,  1920a :31;  Smith,  1941 :226;  Palmer, 
1952:85. 

This  genus  is  characterized  by  elongate  cornicles,  over 
twice  as  long  as  broad;  somewhat  swollen  at  base.  Cauda 
knobbed;  anal  plate  indented  in  viviparae.  Frontal  tubercles 
distinct;  antennae  bearing  minute  hairs.  First  femur  stout 
compared  to  second  and  third.  Elongate  ovipositor  in  ovi- 
parae;  fundatrix  alate.  Found  on  leaves  of  trees. 

Genus  type  (mono typical),  Siphonophora  acerifolii  Thomas. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  DREPANAPHIS 

1.  Dorsal  tubercles  on  abdominal  I  developed  into  finger-like  pro¬ 
jections  (Fig.  149) . 2 

-.  Dorsal  tubercles  on  abdominal  I  underdeveloped . 4 

2.  Dorsal  tubercles  on  abdominal  I,  II,  and  III  not  all  same  size  (Fig. 

149) . 3 

-.  Dorsal  tubercles  on  abdominal  I,  II,  and  III  all  the  same  size  (Not 
taken  in  region . granovskyi 

3.  Dorsal  tubercles  on  I  and  III  nearly  the  same  length  and  diameter 
. 1.  acerifolii 

-.  Dorsal  tubercles  on  I  and  III  not  of  the  same  length  or  diameter; 
I  shorter  and  smaller  than  III . 2.  parvus 

4.  Dorsal  tubercles  on  abdominal  III  .22-.30  long,  united  more  than 

halfway  (Not  taken  in  region) . spicatum 

-.  Dorsal  tubercles  on  abdominal  III  .07-. 12  long,  united  very  shallowly, 
less  than  halfway . 3.  utahensis 
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Subtribe  Drepanosiphina 

1.  Genotype  Drepanaphis  acerifolii  (Thomas) 

The  Maple  Aphid 
Figs.  33,  34,  134,  138,  149,  151 

Siphonophora  acerifolii ,  Thomas,  1877 :4. 

Drepanaphis  acerifolii ,  Baker,  1923:286;  Hottes  and  Frison,  1931a: 

246. 

(Description  of  sexuals);  Gillette  and  Palmer,  1931:912;  Palmer, 

1952:86. 

Mostly  alatae  were  found  with  a  few  light  yellow  colored 
immaturae  on  the  undersurface  of  leaves,  both  actively  feeding 
(Fig.  33).  The  alatae  were  of  brown  color  speckled  with  white 
and  with  white  flocculence  exuding  from  the  abdomen,  which 
bore  dorsal  spines.  The  eyes  were  conspicuously  crimson 
colored.  The  colonies  were  generally  scattered  over  the  leaf 
surface,  not  compacted  into  a  dense  mass  and  were  fairly  active 
when  disturbed  (Fig.  34),  which  made  them  difficult  to  photo¬ 
graph.  Hottes  and  Frison  (1931a  :246)  states  that  the  species 
is  monophagous  appearing  in  early  spring  and  producing  sex¬ 
ual  forms  in  the  fall.  The  walks  beneath  infested  trees  are 
kept  moist  by  the  falling  of  honey-dew.  Most  maples  in  the 
area  of  Antigonish  were  heavily  infested,  although  similar 
hosts  in  more  wooded  situations  were  not  infested  or  only 
lightly  so.  Descriptions  of  this  species  are  found  in  Sanborn 
(1904);  Patch  (1923b);  Hottes  and  Frison  (1931a)  and  Pal¬ 
mer  (1952). 

Collections:  On  underside  of  leaves  of  Acer  saccharinum  L.  (silver 
maple).  HALIFAX  COUNTY,  Kearney  Lake,  June  14,  1949;  ANTI¬ 
GONISH  COUNTY,  Antigonish,  August  18,  1951;  GUYSBOROUGH 
COUNTY,  Melrose,  July  16,  1953.  Taken  annually  (1950-53)  on  same 
trees  on  St.  Francis  Xavier  Campus,  Antigonish,  Nova  Scotia.  (304,  534, 
835). 

Subtribe  Drepanosiphina 

2.  Drepanaphis  parvus  (Smith) 

Fig.  31 

Smith,  1941;  Smith  and  Knowlton,  1943. 

Both  alate  and  apterous  forms  of  this  light  green  species 
were  found  in  scattered  colonies  on  the  underside  of  the  terminal 
leaves  of  red  maple,  causing  them  to  form  a  type  of  loose  pseudo- 
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gall  (Fig.  31).  The  leaves  bend  downward  at  the  petiole 
attachment  and  the  sides  of  the  leaves  curl  inward  forming 
a  loose  hemisphere.  The  edges  of  the  leaves  were  dead,  turn¬ 
ing  a  dark  brown  color.  By  mid-July  this  species  had  left 
this  host.  Descriptions  for  the  species  of  the  genus  Drepanaphis 
are  found  in  Smith  (1941)  and  Smith  and  Knowlton  (1943). 

Collections:  On  the  underside  of  leaves  in  pseudo-galls  of  Acer 
rubrum  L.  ANTIGONISH  COUNTY,  Antigonish,  June  20,  1952  (613). 
Not  common. 

Subtribe  Drepanosiphina 

3.  Drepanaphis  utahensis  Knowlton  and  Smith 

Fig.  32 

Drepanaphis  utahensis  Knowlton  and  Smith,  1943:174. 

The  infestation  of  this  species  is  similar  in  type  to  that  of 
D.  acerifolii  on  silver  maple,  occurring  in  scattered  colonies 
on  the  undersurface  of  the  leaves  of  sugar  maple  (Fig.  32). 
However,  it  was  much  more  abundant,  every  leaf  within  reach 
being  heavily  infested.  The  upper  surface  of  all  leaves  was 
covered  with  honey-dew  exudate  from  the  aphids  on  the  leaves 
above  them.  Alatae  and  all  stages  of  nymphal  development 
occurred  together.  The  thorax  of  the  alatae  is  dark,  but  cover¬ 
ed  with  a  whitish  powdery  secretion.  The  fore  wings  show  the 
presence  of  fuscous  markings  along  tips  of  veins,  base  of  radius 
and  border  of  stigma;  the  base  of  the  hamuli  of  the  hind 
wings  is  also  marked  with  fuscous.  Nymphal  forms  are  light 
yellow  in  color  and  rather  translucent. 

Collections:  On  underside  of  leaves  of  Acer  saccharum  Marsh. 
ANTIGONISH  COUNTY,  Antigonish,  August  22,  1951  (535);  June  20, 
1952  (612a);  August  26,  1952  (702),  all  on  the  same  host. 

Tribe  P  AN  A  PHI  N I 

Subtribe  Panaphina  Palmer 

Callipterina  Baker,  1920a  :25. 

Panaphina  Palmer,  1952:62. 

There  are  a  number  of  interesting  characters  which  tie 
the  members  of  this  sub  tribe  together.  For  one  thing,  the 
species  are  usually  solitary,  though  smaller  species  may  colonize. 
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They  live  on  the  bark  and  leaves  of  plants  and  are  active  when 
disturbed.  Apterous  viviparous  females  other  than  fundatrix, 
are  not  produced  in  some  genera,  males  are  alate,  oviparae 
apterous.  Cornicles  are  truncate,  short,  nonreticulated;  may 
be  rim  or  pore.  Cauda  usually  knobbed,  rounded,  or  rarely 
elongate.  Anal  plate  usually  indented  or  bilobed.  Fore¬ 
wing  with  media  twice-branched,  but  with  radial  sector  usually 
indistinct  or  absent;  wings  often  cloudy  with  fuscous,  mottled 
or  banded.  Capitate  hairs  often  found  on  apterae;  spines 
and  tubercles  frequently  found  on  body.  Antennae  6-seg- 
mented,  sensoria  circular  to  elongate,  segments  with  setae 
or  spines.  Six  genera  are  represented  in  collections  from  Nova 
Scotia. 

KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  PANAPHINA 

(CALLIPTERINA  BAKER) 

(Modified  after  Palmer,  1952:63) 

1 .  Frontal  tubercle  not  exceeding  vertex . 2 

Frontal  tubercle  exceeding  vertex . 3 

2.  Anal  plate  distinctly  divided  or  bilobed  (Fig.  176)  (p.  131) .  Myzocallis 
Anal  plate  only  slightly  indented  or  entire  (p.  138) .  .  Neosymydobius 

3.  Hairs  capitate  in  alatae  (p.  126) . Cepegilletea 

Hairs  not  capitate  in  alatae . 4 

4.  Secondary  sensoria  circular  or  oval  (Fig.  137),  hairs  capitate  or 

pointed . 5 

-.  Secondary  sensoria  transverse,  more  or  less  narrow;  hairs  minute 
and  not  capitate  even  in  apterae  (Fig.  145)  (p.  127) ....  Euceraphis 

5.  Cornicle  not  on  mammiform  base;  hairs  capitate  in  nymph  and  ap¬ 
terae  (p.  124) . Calaphis 

-.  Cornicle  on  mammiform  base;  hairs  short,  not  capitate  in  apterae 
pp.  142) . Oestlundiella 


Subtribe  Panaphina 

Genus  CALAPHIS  Walsh 
Fig.  40 

Walsh,  1862:301;  Baker,  1920a  :26;  Palmer,  1952:63. 

The  members  of  this  genus  may  be  characterized  by  pos¬ 
sessing  secondary  sensoria  on  antennal  III,  circular  or  oval; 
permanent  sensorium  at  base  of  unguis  oval  and  ciliated; 
antennae  longer  than  body;  unguis  much  longer  than  base  of 
VI.  Cornicle  not  on  mammiform  base,  but  short  and  truncate. 
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Cauda  knobbed;  anal  plate  bilobed  at  least  in  viviparae. 
Fore-wing  with  veins  smoky;  media  twice-branched;  radial 
sector  faint  or  absent.  Frontal  tubercles  developed  beyond 
vertex.  Living  on  foliage  more  or  less  solitary.  Only  one 
species  found  in  Nova  Scotia. 

Genus  type  (mono typical).  Calaphis  betulella  Walsh. 

Subtribe  Panaphina 

Calaphis  betulaecolens  (Fitch) 

Fig.  137 

Aphis  betulaecolens  Fitch,  1851:66. 

Calaphis  betulaecolens  (Fitch).  Davis,  1909a :30-42;  Baker,  1916b: 
184-189;  Hottes  and  Frison,  1931a  :244;  Palmer,  1952:65 
(Footnote):  MacGillivray  and  Spicer,  1953:428. 

The  apterous  agamic  forms  of  this  species  are  light  yellow¬ 
ish-green  and  translucent.  They  occur  in  scattered  colonies 
in  isolated  configurations  on  the  underside  of  leaves  of  Betula  sp. 
similar  to  that  shown  in  figure  40.  This  species  was  also  taken 
from  a  mixed  infestation,  one  containing  Euceraphis  deducta 
Baker;  the  other  Euceraphis  betulae  (Koch).  No  particularly 
apparent  damage  was  evident  on  the  host  plant  leaves  other 
than  a  slight  wilting  effect.  In  some  cases,  practically  every 
leaf  was  so  infested,  which  in  such  instances,  would  certainly 
affect  the  thriftiness  of  the  tree. 

Alate  viviparous  females  are  described  as  follows  from 
material  collected :  head  and  thorax  orange ;  yellow  to  brownish- 
yellow;  abdomen  pale,  rather  translucent  yellowish-green, 
sometimes  with  woolly  flocculence  on  dorsum.  Wing  veins 
bordered  with  fuscous,  especially  at  marginal  tip;  radial  sector 
faint  becoming  dark  at  wing  edge.  Frontal  tubercles  pro¬ 
minent.  Anal  plate  pale  yellow,  indented  slightly.  Cauda 
pale,  knobbed,  with  3  or  4  pairs  pointed  hairs.  Cornicles 
(.12)  truncate,  short  with  slight  medial  constrictions,  poorly 
flanged.  Rostral  IV  and  V  (.16)  rather  slim  and  pointed, 
extending  to  second  coxae.  Appendages  with  distal  halves 
of  tibiae  dusky;  hind  tarsi  II  (.16)  dusky.  Width  of  head 
through  eyes  (.56);  ocular  tubercles  present.  Antennal  III 
(1.26)  with  15  oval  sensoria;  IV  (.83);  V  (.69);  base  of  VI 
(.27)  with  ciliated  circular  sensorium;  unguis  (.73);  antennal 
hairs  pointed,  shorter  than  diameter  of  segment  bearing  them. 
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Distal  halves  of  antennal  III,  IV,  V  dusky;  proximal  halves 
pale  yellow.  Apterous  agamic  females  similar  to  alatae  in 
measurements  and  coloration. 

MacGillivray  and  Spicer  (1953:428)  list  3  braconids  and 
one  pteromalid  wasp  as  parasitizing  this  aphid  species  in  New 
Brunswick.  Similar  parasites  would  be  expected  in  the  ad¬ 
joining  province  of  Nova  Scotia,  though  no  work  along  this 
line  has  been  attempted  as  yet. 

Collections:  Scattered  on  underside  of  leaves  of  the  following 
hosts : 

On  Betula  lutea  Michx.  (yellow  birch).  PICTOU  COUNTY,  Green- 
Hill,  July  5,  1952  (628). 

On  Betula  papyrifera  Marsh  (white,  paper  birch).  GUYSBOROUGH 
COUNTY,  Larry’s  River,  July  18,  1953  (854a).  INVERNESS  COUN¬ 
TY,  Glendale,  August  15,  1953  (912). 

On  Betula  populifolia  (wire  birch).  INVERNESS  COUNTY, 
Margaree,  July  16,  1951  (512a).  HALIFAX  COUNTY,  Sandy  Lake, 
June  29,  1949  (318.1). 


Subtribe  Panaphina 

Genus  CEPEGILLETTEA  Granovsky 

Granovsky,  1928b:113-119;  Hottes  and  Frison,  1931a:246  (list). 

Description  for  genus  unavailable.  Only  one  species 
taken  in  Nova  Scotia. 


Subtribe  Panaphina 

Cepegilletea  myricae  (Patch) 

Calaphis  myricae  Patch  (In  Britton,  1923:275). 

Cepegilletea  myricae  (Patch),  Granovsky,  1928b :1 13-1 19. 

A  young  apterous  colony  of  olive-green  colored  aphids 
of  this  species  was  found  scattered  on  the  underside  of  leaves 
of  the  sweet  fern,  moving  very  quickly  when  disturbed.  No 
alatae  were  present  but  two  developed  in  cans  in  the  laboratory 
two  days  later.  This  is  the  only  recorded  instance  of  taking 
this  aphid  in  Nova  Scotia.  Hosts  of  this  type  however,  have 
not  been  examined  as  frequently  as  trees  and  shrubs.  Ap¬ 
parently  the  life  history  is  unknown. 
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The  alate  females  have  prominent  frontal  tubercles,  inner 
margins  approximately  length  of  antennal  I.  Veins  of  fore 
wings  bordered  with  light  brown  fuscous;  radial  sector  absent, 
otherwise  venation  normal.  Antennal  VI  (.20)  with  from  18-24 
sensoria  in  nearly  straight  row,  in  center  of  segment.  Anten¬ 
nal  IV  (.14),  V  (.12),  base  of  VI  (.04)  and  unguis  (.17).  Cauda 
knobbed,  spatulate,  and  as  long  as  cornicle,  with  long  hairs 
on  spatulate  knob.  Apterae  with  capitate  hairs;  antennal  III 
with  15-20  circular  sensoria  in  straight  row.  For  further  des¬ 
criptive  data  see  Patch  (In  Britton  1923:275). 

Collections :  On  underside  of  leaves  in  scattered  colonies  on  Comp- 
tonia  peregrina  (Linn.)  Coulter  (sweet  fern).  LUNENBURG  COUNTY, 
Spondu  Lake,  August  12,4952  (696). 


Subtribe  Panaphina 

Genus  EUCERAPHIS  Walker 

Walker,  1870:2001;  Baker,  1920a :28  (Synonymy);  Theobald,  1927: 
372;  Palmer,  1952:68. 

The  species  of  this  genus  are  characterized  by  the  pos¬ 
session  of  well  developed  frontal  tubercles;  six-segmented 
antennae,  longer  than  body  and  with  narrow  to  transverse 
sensoria  on  III  located  near  the  base;  unguis  about  equal  to 
base  of  VI;  sensorium  at  base  of  VI  ciliated.  Wings  with 
normal  venation.  Cornicles  short  and  truncate;  cauda  usually 
knobbed  and  rather  large;  anal  plate  entire  to  slightly  in¬ 
dented.  Body  hairs  pointed  in  all  forms.  Forms  usually 
large,  solitary,  living  on  leaves  and  twigs  of  trees.  Sexes 
similar  to  other  forms.  Three  species  taken  in  Nova  Scotia. 

Genus  type  (set  by  Walker,  1870),  Aphis  betulae  Linn. 
(Syn.  Callipterus  betulae  Koch). 

KEY  TO  THE  SPECIES  OF  THE  GENUS  EUCERAPHIS 

1.  Unguis  (antennal  filament)  nearly  equal  to  base  of  VI  (two-thirds 

or  longer . 1.  betulae 

-.  Unguis  shorter  than  base  of  VI  (not  longer  than  two-thirds  of  base) .  .  2 

2.  Unguis  approximately  one-half  length  of  base  of  VI;  antennal  III 

(1.5)  is  three  times  width  of  head  through  eyes . 3.  gillettei 

-.  Unguis  approximately  one-third  length  base  of  VI;  antennal  III 
(2.2)  is  four  times  width  of  head  through  eyes . 2.  deducta 
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Subtribe  Panaphina 

1.  Euceraphis  betulae  (Koch) 

The  European  Birch  Aphid 
Fig.  45,  115,  145,  184 

Callipterus  betulae  Koch,  1855:217;  Buckton,  1881:15. 

Euceraphis  betulae  (Koch),  Gillette,  1910:371;  Baker,  1917a :425; 
Theobald,  1927:373;  Palmer,  1952:68;  MacGillivray  and  Spicer, 
1953:429. 

This  rather  large  yellowish-green  aphid  has  been  taken  on 
four  species  of  birch,  but  is  present  on  Betula  lutea  Michx. 
more  frequently  than  other  species.  It  is  often  found  together 
with  the  closely  related  species,  E.  gillettei  Davidson  and  E. 
deducta  Baker.  In  fact,  when  collecting  samples  from  host 
trees  it  is  impossible  to  distinguish  between  these  three  species. 
Only  after  the  material  is  mounted  and  then  microscopically 
examined  can  any  difference  be  observed,  and  even  then, 
these  differences  are  to  be  questioned  as  to  whether  they  are 
significant,  or  merely  possible  variations  within  a  large  species 
complex.  Palmer  (1952:69)  when  describing  E.  gillettei  David¬ 
son  points  out  that  “this  species  may  be  a  variety  of  E.  betulae 
(Koch),  being  separated  apparently  by  the  shorter  unguis  in 
proportion  to  base  of  VI  (not  exceeding  one-third  of  the  length 
of  base  of  VI,  while  in  E.  betulae  the  unguis  exceeds  one-third 
of  the  base  of  VI).  However,  the  variations  merge  together.” 
This  last  statement  agrees  with  the  findings  of  material  in 
Nova  Scotia. 

Comparative  checks  with  the  number,  distribution  and 
kind  of  sensoria  on  antennal  III  merge,  ranging  from  16-24 
in  all  three  varieties.  The  length  of  rostral  IV  and  V  overlap. 
Within  a  series  of  mounted  specimens,  the  relative  length  of 
unguis  to  base  of  VI  ranges  from  one  possible  proportion  to 
another.  Because  of  these  apparent  similarities  all  speci¬ 
mens  are  called  E.  betulae ,  unless  clearly  meeting  the  extremes 
represented  in  the  other  two  species  as  indicated  in  key  to 
species  above.  One  case  in  point  was  a  collection  from  Betula 
papyrifera  Marsh  (455a)  in  which  most  of  the  individuals  in 
the  colony  were  E.  betulae  (Koch),  but  some  varied  to  become 
E.  gillettei  Davidson. 

The  nymphs  tend  to  colonize  on  the  underside  of  birch 
leaves  forming  a  woolly  mass.  The  leaves  curling  upward 
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between  the  principle  veins  and  becoming  discolored.  Alatae 
are  solitary,  usually  also  on  the  underside  of  leaves  and  are 
very  active  when  disturbed.  One  alate  viviparous  female 
(Fig.  45)  shows  the  characteristic  woolly  body  covering,  fuzzy 
legs  and  antennae.  Theobald  (1927:376)  states  that  apterous 
viviparae  are  not  known  in  the  species,  which  is  a  rather  peculiar 
variation  in  the  typical  aphid  life  cycle.  The  sexuales,  des¬ 
cribed  by  Theobald  (op.cit.)  and  Palmer  (1952:68),  occur 
in  numbers  late  in  November.  Hottes  and  Frison  (1931a:249) 
indicate  that  because  of  the  extensive  records  concerning  this 
species  across  North  America,  E.  betulae  is  likely  to  be  found 
wherever  its  host  grows  as  a  native  tree. 

Alate  viviparous  forms  have  head  and  thoracic  lobes 
brown;  pro  thorax  and  abdomen  yellowish-green,  sometimes 
with  black  dorsal  bands  on  abdominal  IV  and  V ;  more  or  less 
completely  covered  by  a  woolly  substance.  Cornicles  short, 
greenish,  with  apex  dusky.  Cauda  knobbed,  greenish,  about 
equal  in  length  to  cornicle.  Anal  plate  pale,  slightly  emar- 
ginate.  Antennae  longer  than  body,  with  from  18-24  trans¬ 
verse  sensoria  near  base  of  III,  longest  antennal  segment  (2.2), 
almost  equal  to  IV  and  V.  Body  length  from  2.7  to  3.  Ros¬ 
tral  IV  and  V  (.14)  and  reaching  between  first  and  second 
coxae.  For  complete  descriptions  of  all  forms  with  figures 
see  Theobald  (1927:373)  and  Palmer  (1952:68). 

MacGillivray  and  Spicer  (1953:429)  list  one  species  of 
braconid  wasp  as  parasitic  on  this  aphid  in  New  Brunswick. 
None  have  been  observed  from  Nova  Scotia,  nor  have  pre¬ 
dators  been  found  feeding  on  these  apids.  Often,  however, 
ants  have  been  in  attendance. 

Collections:  Scattered  on  underside  of  leaves  of  the  host,  more  or 
less  solitary,  usually  dropping  when  disturbed.  Usually  plentiful  when 
found,  but  very  scattered  in  occurrence  throughout  region. 

On  Betula  alba  Linn,  (white  birch).  KINGS  COUNTY,  Wolfville, 
June  30,  1948  (3a). 

On  Betula  lutea  Michx.  (yellow  birch).  HALIFAX  COUNTY, 
Kearney  Lake,  June  14,  1949  (307).  ANTIGONISH  COUNTY,  Jim- 
town,  August  12,  1950  (466).  VICTORIA  COUNTY,  New  Harris, 
July  16,  1951  (466.1).  INVERNESS  COUNTY,  Route  19  (Margaree), 
July  16,  1951  (512b). 

On  Betula  papyrifera  Marsh  (paper  birch).  ANTIGONISH  COUN¬ 
TY,  Crystal  Cliffs,  July  24,  1950  (455a). 

On  Betula  populifolia  Michx.  (wire  birch).  HALIFAX  COUNTY, 
Rocky  Lake,  July  21,  1949  (339a).  INVERNESS  COUNTY,  Route  19, 
(Margaree),  July  16,  1951  (512b). 
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Subtribe  Panaphina 

2.  Euceraphis  deducta  Baker 
The  Birch  Aphid 

Eucer aphis  deducta  Baker,  1917a  :429;  Britton,  1923:279. 

This  species  is  considered  as  a  variant  of  E.  betulae  (Koch). 
It  occurs  on  the  same  hosts  and  in  similar  locations  of  the  under¬ 
side  of  leaves  and  often  is  mixed  in  with  E.  betulae  in  the  same 
colony.  It  is  here  considered  distinct  on  the  basis  that  the 
unguis  is  approximately  one-third  the  length  of  base  of  VI; 
and  antennal  III  (2.2)  is  about  4  times  width  of  head  (.52) 
through  the  eyes.  Body  coloration  and  habits  similar  to 
E.  betulae.  Not  common  in  region. 

Collections:  On  underside  of  leaves  of  Betula  spp.  as  follows: 

On  Betula  lutea  Michx.  (yellow  birch).  HALIFAX  COUNTY, 
Sandy  Lake,  July  6,  1949  (322.1),  (324b). 

On  Betula  populifolia  Michx.  (wire  birch).  HALIFAX  COUNTY, 
Sandy  Lake,  June  29,  1949  (318). 


Subtribe  Panaphina 

3.  Eucer  aphis  gillettei  Davidson 

The  Birch  Aphid 
Eucer  aphis  sp.  Gillette,  1910:321. 

Euceraphis  gillettei  Davidson,  1915:421;  van  der  Goot,  1913:69-155; 

Gillette  and  Palmer,  1931:904;  Palmer,  1952:68. 

This  species  occurs  in  the  same  situations  as  E.  betulae  and 
is  considered  by  van  der  Goot  (1913:69-155)  and  Gillette  and 
Palmer  (1931:905)  to  be  a  “variety  of  E.  betulae  (Koch)”  and 
further  that  “that  species  appears  to  be  quite  variable  and 
authorities  differ  as  to  characters.”  E.  gillettei  is  here  dis¬ 
tinguished  by  usually  having  fewer  sensoria  on  antennal  III; 
unguis  shorter,  approximately  one-half  length  of  base  of  VI, 
and  antennal  III  (1.5)  is  about  three  times  width  of  head 
through  the  eyes.  Any  variants  collected  in  Nova  Scotia 
not  meeting  these  criteria  were  called  E.  betulae  (Koch). 

Alatae  have  brownish  head  and  thorax  with  abdomen 
yellowish-green  usually  covered  with  woolly  flocculence,  and 
showing  presence  of  two  pairs  of  wart-like  dorsal  tubercles. 
Other  characters  are  as  for  the  genus. 


Forest  Aphid ae  of  Nova  Scotia 


131 


Collections:  On  the  underside  of  leaves  of  Betula  spp.  Alatae 
solitary,  apterous  nymphs  usually  more  or  less  colonial  as  follows: 

On  Betual  alba  Linn,  (white  birch).  HALIFAX  COUNTY,  Rocky 
Lake,  July  21,  1949  (342). 

On  Betula  lutea  Michx.  (yellow  birch).  HALIFAX  COUNTY, 
Sandy  Lake,  July  6,  1949  (322),  (324a).  ANTIGONISH  COUNTY, 
Antigonish,  August  26,  1953  (924). 

On  Betula  papyrifera  Marsh,  (paper  birch).  HALIFAX  COUNTY, 
French  Village,  July  7,  1949  (326),  (327).  ANTIGONISH  COUNTY, 
Antigonish,  August  26,  1953  (924). 

On  Betula  populijolia  Michx.  (wire  birch).  HALIFAX  COUNTY, 
Mill  Lake,  July  8,  1949  (330a).  ANTIGONISH  COUNTY,  Crystal 
Cliffs,  July  24,  1950  (455b).  PICTOU  COUNTY,  Green  Hill,  July  5, 
1952  (629a). 

On  Fagus  grandijolia  Ehrh.  (beech).  Mixed  colony  in  which  was 
found  Phyllaphis  fagi  (Linn.)  and  many  E.  gillettei  Davidson.  The  latter 
is  errant  to  Fagus  sp.,  and  may  have  been  in  transit.  HALIFAX  COUN¬ 
TY,  Kearney  Lake,  July  20,  1949  (335). 

Subtribe  Panaphina 

Genus  MYZOCALLIS  Passerini 

Passerini,  1860:28;  Baker,  1920a :29  (synonymy);  Palmer,  1952:70. 

The  species  of  this  genus  are  characterized  by  possessing 
fore-wings  with  radial  sector  usually  faint,  remaining  venation 
normal.  Antennae  with  minute  hairs;  unguis  greater  than 
half  length  base  of  VI.  Apterae  and  nymphs  with  capitate 
hairs;  inconspicuous  and  pointed  in  alatae.  Cornicles  truncate 
with  distinct  neck,  and  on  widened  base.  Cauda  knobbed; 
anal  plate  bilobed,  not  divided.  Somewhat  obtuse  rostrum. 
Frontal  tubercles  not  well  developed,  but  vertex  in  alatae 
usually  produced  forward.  Found  living  on  leaves  of  hosts 
Five  species  taken  in  Nova  Scotia. 

Genus  type  (fixed  by  Passerini,  1860),  Aphis  coryli  Goeze. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  MYZOCALLIS 

1.  Unguis  longer  than  base  of  antennal  VI;  wings  clear,  veins  not 

bordered  with  fuscous;  or  only  very  slightly  so . 2 

-.  Unguis  same  as  or  shorter  than  base  of  antennal  VI;  wing  veins 
bordered  with  fuscous . 3 

2.  Vertex  produced  slightly  beyond  inner  margins  of  antennal  tuber¬ 
cles;  wings  clear,  not  bordered  with  fuscous,  small  stigmal  spot 
brown;  hind  tibia  (.8-1);  rostral  IV  and  V  (.13-. 14)  rather  pointed 
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.  . 3.  coryli 

Vertex  produced  about  equal  to  inner  margins  of  antennal  tubercles; 
wings  with  costal  region  lightly  bordered  with  fuscous,  veins  not 
bordered;  hind  tibia  (.42);  rostral  IV  and  V  (.06)  blunt.  .5.  walshii 

3.  Unguis  about  same  length  as  base  of  antennal  VI;  4-6  circular  or 

oval  secondary  sensoria  on  antennal  III  spaced  near  middle  or  proxi¬ 
mal  two-thirds  of  segment;  wings  heavily  bordered  with  fuscous, 
or  on  costal  margin,  stigma  and  wing  tip . 4 

-.  Unguis  shorter  than  base  of  antennal  VI;  12-16  oval  to  transverse 
secondary  sensoria  at  base  of  segment;  wings  with  fuscous  at  mar¬ 
ginal  ends  of  veins  and  along  costal  region . 4.  tiliae 

4.  Antennal  III  with  3-4  circular  secondary  sensoria  near  middle  of 

segment  (Fig.  140);  hairs  on  antennae  pointed  (.01);  frontal  tubercles 
developed  slightly  beyond  produced  vertex . 1.  alnifoliae 

-.  Antennal  III  with  4-5  oval  secondary  sensoria,  well  spaced  in  proxi¬ 
mal  two-thirds  of  segment;  hairs  on  antennae  capitate  (.023);  frontal 
tubercles  about  even  with  produced  vertex . 2.  Bella 


Subtribe  Panaphina 

1.  Myzocallis  alnifoliae  (Fitch) 

Figs.  77,  127,  140,  167 
Lachnus  alnifoliae  Fitch,  1851:67. 

Myzocallis  alnifoliae  (Fitch),  Granovsky,  1928a:546  (desc.);  Hottes 
and  Frison,  1931a :256  (list). 

These  small  light-yellowish  aphids  are  usually  found  scat¬ 
tered  on  the  underside  of  leaves  resting  in  the  angles  between 
the  median  and  radial  leaf  veins  of  Alnus  sp.  (Fig.  77),  and 
occasionally  they  infest  hazelnut  in  a  similar  fashion.  Because 
of  their  small  size  and  scattered  location,  they  do  not  appear  to 
produce  too  much  damage,  though  when  a  host  is  attacked, 
most  of  the  leaves  on  it  become  so  infested,  thus  to  produce 
a  total  effect  which  must  result  in  some  debilitation  to  the 
host.  Hottes  and  Frison  (1931a:256)  report  taking  it  in 
Illinois  and  was  found  “to  be  exceedingly  abundant  on  the 
underside  of  leaves  of  alder  ( Alnus  sp.).”  In  Nova  Scotia 
the  species  is  not  too  common,  but  crops  up  here  and  there  on 
the  hosts  mentioned  above. 

Alate  viviparae  are  described  from  material  taken  as 
follows:  body  color  light  yellowish-green  to  light  green;  eyes 
red  with  red  ocular  tubercles.  Wings  with  veins  bordered 
with  fuscous  especially  near  proximal  ends;  radial  sector  faint; 
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media  twice-branched.  Frontal  tubercles  slightly  developed 
beyond  vertex.  Body  length  1.6  Antennae  (1.77)  with 
distal  ends  of  III-VI  black;  4  circular  sensoria  on  III  near 
middle;  unguis  (.144),  base  of  VI  (.136).  Cornicle  (.08) 
truncate  with  base  wider  than  black  tip.  Cauda  (.12)  knob¬ 
bed  with  long  spines.  Anal  plate  deeply  cleft,  2-lobed  and  with 
numerous  spines.  Rostral  IV  and  V  (.11)  extends  slightly 
beyond  first  coxae,  rather  blunt.  Hind  tibia  (.1)  with  hairs 
(.028)  pointed,  less  than  diameter  of  segment;  hairs  on  anten¬ 
nae,  very  short  (.01)  and  pointed,  Granovsky  (1928a:546) 
describes  all  forms  with  figures,  and  summarizes  present 
known  distribution. 

Collections:  On  underside  of  leaves  scattered  along  mid-vein  and 
radial  leaf  vein  of  host.  Sporadic  in  occurrence  but  more  common  in 
central  part  of  province. 

On  Alnus  B.  Ehrh.  supp.  (alder).  COLCHESTER  COUNTY, 
Harmony,  July  21,  1948  (89).  KINGS  COUNTY,  White  Rock,  July  23, 
1948  (96),  North  Mountain  Lookoff,  August  23,  1948  (75p).  HALIFAX 
COUNTY,  Kearney  Lake,  June  4,  1949  (308).  ANTIGONISH  COUN¬ 
TY,  Jimtown,  August  19,  1950  (473).  INVERNESS  COUNTY,  Port 
Hastings,  August  13,  1951  (528). 

On  Corylus  cornuta  Marsh  (hazelnut).  LUNENBURG  COUNTY, 
Spondu  Lake,  August  8,  1952  (672). 

Subtribe  Panaphina 

2.  Myzocallis  bella  (Walsh) 

Figs.  78,  114 

Aphis  bella  Walsh,  1862:299. 

Myzocallis  bella  (Walsh),  Davis,  1910d:407;  Hottes  and  Frison, 
1931a  :257. 

This  small  greenish-yellow  aphid  is  found  scattered  along 
the  mid-rib  region  on  the  underside  of  leaves  of  Oak  (Fig.  78). 
In  the  few  cases  found  both  alate  and  apterous  forms  were 
present.  At  no  time  was  the  infestation  severe  and  on  a  given 
host  only  a  few  leaves  were  found  infested;  the  damage, 
therefore,  appears  to  be  rather  slight.  All  forms  are  exceeding¬ 
ly  active  and  immediately  crawl  to  other  side  of  leaf  when  dis¬ 
turbed,  or  alatae  may  fly.  The  species  has  been  found  only 
three  times  in  three  different  years.  Oaks  are  not  too  abund¬ 
ant  in  Nova  Scotia,  perhaps  accounting  for  the  scarcity  of  this 
aphid  species. 
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Alate  viviparous  females  are  described  as  follows  from 
material  taken  in  Nova  Scotia:  body  yellowish-green  to  light 
brown;  darker  brown  on  sides  of  head  and  pro  thorax.  Eyes 
dark  red  with  red  ocular  tubercles.  Femora  brown;  tibiae 
and  tarsi  dusky  to  black.  Cauda,  anal  plate  and  cornicles 
pale  yellowish  green  to  light  brown.  Frontal  tubercles  slightly 
developed  about  even  with  produced  vertex.  Body  length 
(1.4).  Antennae  (2)  yellowish,  with  distal  segmental  ends 
brownish  on  III  and  IV ;  5  oval  secondary  sensoria  on  III  well 
spaced  in  proximal  two-thirds  of  segment;  hairs  small  (.023), 
well  spaced  and  capitate;  unguis  (.112)  and  base  of  VI  (.112). 
Cornicle  truncate,  small  (.08),  wider  at  base  by  nearly  twice 
width  of  tip.  Cauda  (.11)  knobbed,  pale  and  hairy  on  tip. 
Anal  plate  deeply  cleft,  2-lobed  and  hairy  on  tip.  Rostral  IV 
and  V  (.11)  blunt  and  extending  slightly  beyond  first  coxae. 
Hind  tarsal  II  (.13);  hind  tibia  (1.3)  hairy  with  hairs  pointed 
and  .05  long.  Both  fore  and  hind  wings  heavily  bordered 
with  fuscous  on  costal  margin,  stigma  and  wing  tip;  radial 
sector  of  fore  wing  indistinct. 

No  predators  or  parasites  were  encountered  for  this  species 
and  nothing  concerning  its  life  cycle  is  available.  Very  few 
ants  were  found  in  attendance. 

Collections:  In  scattered  colonies  or  isolated  individuals  on  under¬ 
side  of  leaves  of  Quercus  borealis  Michx.  (red  oak),  usually  along  mid-rib. 
Very  scarce  in  province.  No  significant  damage  produced.  KINGS 
COUNTY,  White  Rock,  July  23,  1948  (94).  HALIFAX  COUNTY, 
Sandy  Lake,  July  7,  1949  (329).  LUNENBURG  COUNTY,  Spondu 
Lake,  August  8,  1952  (677). 

Subtribe  Panaphina 

3.  Myzocallis  coryli  (Goeze) 

Aphis  coryli  Goeze,  1778:311. 

Myzocallis  coryli,  Davis,  1910d:419;  Theobald,  1927:332;  Gillette 
and  Palmer,  1931:888;  Palmer,  1952:72. 

This  rather  small  pale  yellowish-green  or  white  aphid 
is  found  quite  commonly  on  alder  and  hazelnut  throughout 
the  province.  It  habitually  locates  on  the  underside  of  leaves 
of  the  host  plant  in  scattered  colonies  of  nymphae  or  as  iso¬ 
lated  alate  forms.  The  type  of  infestation  is  very  similar  to 
that  of  M.  alnifoliae  and  M.  bella  which  is  more  or  less  common 
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to  all  the  species  of  this  genus.  Likewise,  they  do  not  appear 
to  produce  extensive  leaf  damage  to  the  host  plant.  Their 
numbers  vary  greatly  from  one  infested  host  to  the  next; 
from  one  to  a  few  leaves  infested,  to  an  occasional  host  with 
nearly  all  the  leaves  attacked.  The  infestations  are,  further¬ 
more,  sporadic  in  occurrence,  only  one  or  a  few  hosts  in  a  given 
area  being  infested. 

The  alate  viviparous  female  is  characterized  as  follows 
from  material  taken  in  Nova  Scotia.  The  body  color  varies 
from  light  yellowish-green  to  almost  white,  including  extre¬ 
mities,  with  wings  clear.  The  produced  vertex  extends  be¬ 
yond  inner  margins  of  slightly  developed  frontal  tubercles. 
Body  length  varies  from  1  to  1.5.  Antennae  (1.3-1. 7)  have 
distal  tip  of  segments  III-VI  brown;  antennal  III  with  3 
round  sensoria  located  near  base  of  segment;  unguis  .28 
and  base  of  VI  .112.  Cornicles  are  small,  truncate,  pale 
(.04-. 06) ;  cauda  knobbed  (.05) ;  anal  plate  bilobed  (.08)  with 
bristles  on  tips  of  cauda  and  anal  plate.  Rostrum  IV  and  V 
V  (.136).  Hind  tibia  (.8-1)  with  hairs  (.01-. 02);  hind  tarsi 
(.10).  Hairs  on  body  and  vertex  (.02-.03).  Wings  and  radial 
sector  faint,  media  twice-branched,  wings  clear,  not  bordered 
with  fuscous;  small  stigmal  spot  brown. 

No  data  concerning  predators,  and  parasites  is  available 
nor  likewise  concerning  the  life  cycle  of  this  species. 

Collections :  In  scattered  colonies  or  as  isolated  individuals  on 
the  underside  of  leaves  of  various  hosts.  Fairly  common  throughout 
region. 

On  Alnus  B.  Ehrh.  spp.  (alder).  HALIFAX  COUNTY,  French 
Village,  July  7,  1949  (328a).  GUYSBOROUGH  COUNTY;  Melrose, 
July  16,  1953  (837);  Country  Harbour,  July  17,  1953  (844);  Stormont, 
July  17,  1953  (847.1)*;  Whitehead,  July  18,  1953  (857).  INVERNESS 
COUNTY;  Port  Hastings,  August  12,  1953  (885);  Lome,  August  13, 
1953  (898);  Port  Hood,  August  14,  1953  (905);  Glendale,  August  15, 
1953  (915). 

On  Corylus  cornuta  (Marsh)  (hazelnut).  ANTIGONISH  COUNTY: 
Beech  Hill  Road,  August  14,  1950  (471);  September  7,  1950  (471.1)*  (aph¬ 
ids  still  active).  Beaver  Mountain  Road,  August  22,  1950  (474);  July  4, 
1952  (626);  June  5,  1953  (804).  Route  4,  September  7,  1950  (474.1)* 
(aphids  still  active).  Fairmont  Road,  July  3,  1951  (474.2)*.  INVER¬ 
NESS  COUNTY,  Margaree  Forks,  July  17,  1951  (513).  PICTOU 
COUNTY,  Scotsburn,  July  6,  1952  (635.1)*.  QUEENS  COUNTY, 
Caledonia,  August  14,  1952  (700)*. 


136 


Kalman  Dale  Archibald 


On  Ostrya  virginiana  (Mill)  K.  Koch  (hop  hornbean).  ANTIGON- 
ISH  COUNTY,  Fairmont  Road,  July  5,  1950  (436). 

*Field  observations  only. 

Subtribe  Panaphina 

4.  Myzocallis  tiliae  (Linn.) 

The  Linden  Aphid 
Figs.  79,  80 

Aphis  tiliae  Linnaeus,  1758:452. 

Callipterus  ( Eucallipterus )  tiliae ,  Davis,  1909a  :33. 

This  species  was  taken  on  linden,  listed  as  its  normal  host. 
The  linden  as  recorded  in  Native  Trees  of  Canada  (1949:264) 
is  not  native  to  Nova  Scotia.  It  occurs  occasionally  as  plant¬ 
ings  along  driveways  to :1  estates  or  farms.  Consequently,  its 
distribution  is  very  sporadic  as  well  as  scarce  in  the  province. 
The  aphid  species  under  consideration  has  not  been  taken  on 
any  other  host  species,  and  is  apparently  specific  to  the  linden. 
Its  occurrence,  therefore,  in  Nova  Scotia  is  accidental  and  must 
have  been  brought  in  with  the  original  importation  of  these 
trees.  Furthermore,  the  host  trees  examined  are  similarly 
infested  each  year.  Whether  this  aphid  is  monophagous  to 
the  linden,  or  has  an  alternate  summer  host,  apparently  is 
not  known. 

The  lindens  infested  with  this  aphid  were  large  mature 
trees.  By  mid-August  practically  all  the  leaves  were  so  well 
populated  on  the  underside  that  the  upper  surfaces  of  the 
leaves  glistened  from  the  honey-dew  exudate  falling  on  them 
from  the  aphids  above.  On  July  16,  a  few  alatae  were  first 
found  scattered  amongst  the  more  or  less  isolated  nymphae. 
By  July  24,  the  winged  forms  were  very  plentiful  as  also  on 
July  30.  The  alate  forms  were  still  present  on  August  30 
and  several  were  taken  as  late  as  September  17,  when  the  last 
observation  was  made  (Fig.  79). 

Alate  viviparous  females  are  described  from  material 
taken  in  Nova  Scotia  as  follows:  body  color  yellow,  with  two 
rows  of  lateral  brown  spots  on  dorsum  (Fig.  80).  Abdominal 
V  with  an  additional  pair  of  lateral  spots  near  side  of  abdomen. 
Legs  pale,  with  femora  and  knees  dark.  Wings  with  fuscous 
at  marginal  ends  of  veins  and  along  costal  region,  this  latter 
forming  a  dark  stripe  along  edge  of  fore  wing  which  is  very 
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distinctive  even  to  the  naked  eye.  Eyes  are  deep  red,  with 
red  ocular  tubercles.  Lateral  margins  of  head  and  thorax 
blackish.  Vertex  produced  beyond  slightly  developed  frontal 
tubercles.  Body  length  (2.2);  antennae  (2.3);  segments  I, 
II,  and  III  dusky;  IV,  V,  VI  with  distal  half  dusky;  14  oval  to 
transverse  sensoria  at  base  of  III;  unguis  (.14),  base  of  VI 
(.32).  Cornicle  (.08)  pale,  truncate  and  with  tip  oblique. 
Cauda  (1.5)  pale,  knobbed;  anal  plate  pale  (.16)  bilobed  and 
both  hairy  on  tip.  Rostrum  IV  and  V  (.08)  blunt.  Hind 
tibia  (.8-. 9)  with  hairs  (.02-. 03)  pointed;  hind  tarsi  (.15) 
dusky.  Body  and  antennae  with  pointed  hairs  (.015-. 02). 

No  data  is  available  concerning  the  complete  life  cycle, 
predators  or  parasites  of  this  species.  Ants  are  very  common 
in  attendance.  Further  descriptive  data  concerning  sexuales 
is  found  in  Palmer  (1952:75). 

Collections :  In  scattered  colonies  on  the  underside  of  leaves  of 
Tilia  americana  Linn,  (linden,  basswood).  Forms  very  active  when 
disturbed.  Not  common,  except  on  imported  lindens.  ANTIGONISH 
COUNTY:  Crystal  Cliffs,  July  16,  1950  (448);  July  24,  1950  (448.1)*, 
July  30,  1950  (448.2)*.  Antigonish,  August  30,  (448.3),  September  17, 
1952  (704). 

*Field  observations  only. 


Subtribe  Panaphina 

5.  Myzocallis  walshii  (Monell) 

Fig.  176 

Callipterus  walshii  Monell,  1879:29. 

Myzocallis  walshii  (Monell),  Hottes  and  Frison,  1931a:259. 

These  very  small  light  yellowish  aphids  were  found  scat¬ 
tered  along  the  median  and  radial  veins  on  the  underside  of 
leaves  of  red  oak.  They  are  very  similar  in  over-all  appearance 
to  M.  bella  (Walsh)  which  occurs  on  the  same  host,  but  differ 
from  it  in  their  smaller  size,  lighter-colored  legs,  and  lighter- 
colored  wings  and  lateral  stripes.  The  species  has  only  been 
encountered  twice  in  the  province.  The  hosts  are  not  too 
abundant  in  Nova  Scotia  and  usually  are  well  scattered  in  a 
given  region.  This  may  be  a  factor  in  explaining  this  aphid’s 
infrequent  occurrence,  although  it  was  found  on  only  a  very 
few  of  all  the  oaks  visited.  Hottes  and  Frison  (1931a:259) 
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state  that  it  is  quite  widely  distributed  in  Illinois  and  found  it 
on  a  variety  of  oaks  and  on  Carya  sp.  Palmer  (1952)  does 
not  record  its  presence  in  Colorado. 

Alate  viviparous  females  are  described  from  material 
collected  in  Nova  Scotia  as  follows:  body  color  light  yellow, 
with  lateral  darker  stripes  on  head,  and  thorax;  body  length 
(1.1);  extremities  pale  yellow.  Width  of  head  through  eyes 
(.32) ;  eyes  deep  red.  Frontal  tubercles  about  equal  to  vertex. 
Antennae  (1.4)  serrate,  with  extreme  tips  of  distal  ends  of  seg¬ 
ments  III-VI  dusky;  2-3  circular  sensoria  near  base  of  III 
(.3);  unguis  (.36);  base  of  VI  (.16).  Cornicle  (.06)  truncate, 
wider  at  base  and  v  ith  tip  oblique.  Cauda  knobbed  anal  plate 
(.06)  bilobed,  and  both  with  spines  on  tips.  Rostrum  IV  and 
V  (.06),  blunt.  Hind  tarsi  (.07);  hind  tibia  (.42);  hairs 
(.02-. 025).  Both  pairs  of  wings  with  anterior  costal  margin 
lightly  bordered  with  fuscous;  radial  sector  of  fore  wing  faint. 

No  data  available  concerning  life  cycle,  predators  and  par¬ 
asites.  Ants  often  in  attendance  upon  scattered  individuals. 

Collections:  Scattered  on  underside  of  leaves  of  Quercus  borealis 
Michx.  (red  oak).  Very  infrequent  in  occurrence.  No  significant 
damage  produced.  KINGS  COUNTY,  Wolfville,  June  29,  1948  (41). 
QUEENS  COUNTY,  Caledonia,  August  14,  1952  (699a). 


Subtribe  Panaphina 

Genus  NEOSYMYDOBIUS  Baker 
Baker,  1920a :32;  Hottes  and  Frison,  1931a :261;  Palmer,  1952:76. 

The  members  of  this  genus  are  in  many  ways  very  similar 
to  those  of  the  genus  Myzocallis,  but  differ  chiefly  in  that  these 
species  possess  a  semilunar  cauda,  broader  than  long;  anal 
plate  slightly  idented;  body  hairs  simple,  and  spinelike.  Other 
characters  include  slightly  developed  frontal  tubercles.  An¬ 
tennae  minutely  denticulate,  with  small  hairs,  and  unguis 
as  a  rule  not  longer  than  VI.  (except  in  annulatus) ;  secondary 
sensoria  on  antennal  III  circular  or  oval  and  present  in  apterae. 
Cornicles,  minutely  denticulate,  truncate,  broader  at  base 
than  at  tip,  which  is  flanged.  Wing  venation  normal.  Forms 
living  in  colonies,  upon  the  twigs  and  bark  of  trees.  Only 
two  species  taken  in  Nova  Scotia. 

Genus  type  (monotypical)  Symydobius  albasiphus  Davis. 
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KEY  TO  THE  SPECIES  OF  THE  GENUS  NEOSYMYDOBIUS 

1.  Unguis  equal  to  twice  or  more  length  base  of  antennal  VI;  secondary 
sensoria  on  antennal  III  (17-26)  circular  to  oval  on  raised  base  of 

different  sizes,  all  along  segment;  wing  veins  heavily  bordered . 

. 1.  americanus 

Unguis  about  same  length  as  base  of  antennal  VI;  secondary  sen¬ 
soria  on  antennal  III  (8-10)  circular  and  located  in  proximal  3  / 4 

of  segment;  wing  veins  only  slightly  bordered  with  fuscous . 

. 2.  annulatus 


Subtribe  Panaphina 

1.  Neosymydobius  americanus  (Baker) 

The  Dark  Brown,  Striped-Wing  Birch  Aphid 
Fig.  41,  42,  46 

Symydobius  americanus  Baker,  1918a  :319  (desc.). 

Neosymydobius  americanus  (Baker),  Hottes  and  Frison,  1931a:261. 

This  is  a  rather  uncommon  brownish-black  birch  aphid 
but  more  frequent  in  occurrence  in  Nova  Scotia  than  N.  annu¬ 
latus.  The  species  has  always  been  found  in  rather  small  com¬ 
pact  colonies  feeding  head  down  on  the  stem  of  the  host  (Figs. 
41,  42,  46).  The  colonies  found  have  always  been  attended 
by  numerous  large  black  ants.  At  first  this  aphid  is  not  easily 
disturbed,  but  then  suddenly  they  begin  to  migrate  up  and 
down  the  stem  from  their  original  feeding  position.  Once 
disturbed  they  appear  to  have  difficulty  in  relocating  a  suit¬ 
able  feeding  position  or  situation.  This  restless  type  of  activity 
is  described  as  “fussy  feeding  habits.”  Their  rather  infrequent 
occurrence  together  with  the  rather  small  colonies  formed  on  a 
given  host,  results  in  little  visible  damage  to  the  host,  other 
than  general  host  debilitation  in  the  case  of  severe  infestation. 

On  the  infested  hosts  examined,  the  species  produced 
very  few  alate  forms  during  July  and  August.  Their  behavior 
seemed  to  indicate  rather  strict  host  specificity,  and  mono- 
phagous  habits.  One  group  of  colonies  on  a  given  host  was 
examined  at  intervals  throughout  the  summer  and  found  to  be 
still  present  and  active  by  August  24  when  further  observa¬ 
tions  ceased.  Occasionally  alate  forms  would  develop  in  the 
laboratory  in  a  few  days  after  collection,  as  was  the  case  on 
July  17,  1953,  but  more  often  they  would  not.  Alatae  are 
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distinguished  by  the  wing  veins  bordered  with  fuscous,  which 
presented  a  rather  striking  contrast  with  the  chocolate  brown 
to  black  body. 

Alate  viviparous  females  are  described  from  material 
taken  in  Nova  Scotia,  as  follows:  body  (1.8)  dark  brown  to 
almost  black,  with  darker  head  and  thorax.  Eyes  black  with 
dark  red  ocular  tubercles.  Legs  are  dark  brown;  hind  tibia 
(1.2);  hind  tarsus  (.14).  Antennae  (2),  with  segments  I  and 
II  light  brown,  III  all  dusky,  IV,  V,  and  VI  with  tips  dusky, 
bases  pale;  III  with  17-26  oval  secondary,  elevated  sensoria 
of  various  sizes  in  more  or  less  straight  row;  unguis  (.2)  the 
same  length  as  base  of  VI.  Cornicle  (.07-. 08)  pale,  truncate, 
wider  at  base  and  flanged.  Cauda  pale  (.05),  round,  hairy 
on  end;  anal  plate  (.08)  pale,  slightly  indented  and  hairy  on 
end.  Rostral  IV  and  V  (.15)  rather  blunt,  dusky.  Hairs 
on  vertex  (.07),  on  antennae  (.04),  on  hind  tibia  (.06),  all  point¬ 
ed.  Wing  veins,  stigma,  and  costal  region  heavily  bordered 
with  fuscous;  radial  sector  distinct.  For  further  description 
of  this  species  consult  Baker  (1918:319)  for  all  forms  except  the 
male  sexual. 

Other  than  the  presence  of  attending  black  ants,  no  pre¬ 
dators  or  parasites  were  observed  for  this  species.  The  sug¬ 
gestion  was  made  above  that  the  life  cycle  is  possibly  confined 
to  one  host. 

Collections :  Clustering  in  small  compact  colonies  on  the  younger 
stems  of  birch  as  follows: 

On  Betula  lutea  Michx.  (yellow  birch).  ANTIGONISH  COUNTY, 
Route  7,  July  24,  1951  (520),  August  24,  1951  (520.1). 

On  Betula  papyrifera  Marsh  (paper  birch).  ANTIGONISH  COUN¬ 
TY:  Route  4,  June  27,  1953  (818);  St.  Joseph’s,  August  22,  1950  (475). 

On  Betula  populifolia  Michx.  (wire  birch).  HALIFAX  COUNTY: 
Mill  Lake,  July  8,  1949  (330b);  Rocky  Lake,  July  21,  1949  (339b). 
GUYSBOROUGH  COUNTY,  Country  Harbour  Valley,  July  17,  1953 
(846). 

Subtribe  Panaphina 

2.  N  eosymydobius  annulatus  (Koch) 

Figs.  160,  173 

Chaitophorus  annulatus  Koch,  1854:7. 

Calaphis  annulata  (Koch)  Gillette  and  Palmer,  1931:901. 

N eosymydobius  annulatus  (Koch),  van  der  Goot,  1915;  Davidson, 
1917a:290;  Hottes  and  Frison,  1931a:262;  Palmer,  1952:76. 
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This  small  pale  yellowish-green  aphid  was  found  in  a 
colony  of  apterous  and  alate  forms  on  the  underside  of  leaves 
of  yellow  birch  attended  by  numerous  ants  and  apparently 
producing  no  significant  damage  to  the  host.  Several  trees 
in  the  same  vicinity  were  thus  infested,  but  the  species  has 
not  been  encountered  since  in  Nova  Scotia.  Hottes  and  Frison 
(1931a:261)  found  it  generally  distributed  throughout  Illinois 
on  Betula  pendula  (cut-leaf  birch)  and  indicate  further,  that 
it  is  widely  distributed  in  North  America  and  Europe. 

The  species  has  questionable  generic  status  having  been 
placed  in  various  genera  in  the  past.  As  Palmer  (1952:77) 
points  out  it  “does  not  entirely  fit  N eosymydobius ;  disagree¬ 
ing  in  the  presence  of  more  distinct  frontal  tubercles  and  longer 
unguis”.  Hottes  and  Frison  (1931a :262)  contend  that  “there 
is  so  little  difference  between  this  species  .  .  .  and  species 
already  placed  in  the  genus  N eosymydobius  that  we  have  placed 
it  in  the  latter  genus”. 

The  alate  viviparous  female  is  described  as  follows  from 
material  taken  in  Nova  Scotia:  body  color  pale  yellowish- 
green  with  brownish  marks  on  head  and  thorax.  Eyes  are 
black  with  deep  red  ocular  tubercles.  Body  length  1.6-1. 8. 
Antennae  (1.6)  with  distal  three-fourths  of  segments  III-VI 
dusky;  serrate  to  slightly  denticulate;  antennal  III  (.54) 
with  6-10  circular  sensoria  in  proximal  three-fourths  of  segment; 
unguis  (.24)  longer  than  base  (.11)  of  VI.  Cornicle  (.08) 
dusky  and  truncate;  cauda  dusky,  and  round;  anal  plate 
dusky,  slightly  indented.  Rostral  IV  and  V  (.10-.  12)  almost 
reaching  second  coxae.  Hind  tibia  (.0-1)  with  long  pointed 
hairs  (.06)  longer  than  diameter  of  segment  (.03-. 04);  hind 
tarsus  (.14);  pointed  hairs  on  antennae  (.02)  shorter  than 
diameter  of  segment  (.025).  Wings  clear,  but  with  veins  slight¬ 
ly  bordered  with  fuscous  as  well  as  long  costal  margin;  half  of 
radial  sector  faint.  For  further  descriptions  of  all  forms  of 
this  species  consult  van  der  Goot  (1915)  and  Davidson  (1917a: 
290). 

Concerning  the  life  cycle  of  this  species,  Hottes  and  Frison 
(1931a:262)  state  that  in  Illinois  apterous  viviparous  forms 
are  common  throughout  the  year.  Further  data  on  this  phase 
of  the  species’  biology  as  well  as  concerning  its  predators  and 
parasites,  is  not  available.  Ants,  however,  are  numerous  in 
attendance  upon  their  colonies. 
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Collections:  On  the  underside  of  leaves  of  Betula  lutea  Michx. 
(yellow  birch)  clustered  in  small  colonies.  No  significant  damage  pro¬ 
duced.  Rare  in  occurrence  in  Nova  Scotia.  KINGS  COUNTY,  Gas- 
pereaux,  Melanaton  Road,  July  9, 1948  (55). 


Subtribe  Panaphina 

Genus  OESTLUNDIELLA  Granovsky 
Granovsky,  1930:63;  Palmer,  1952:78 

The  members  of  this  genus  are  characterized  by  possessing 
antennae  longer  than  body;  antennal  III  of  alatae  and  apterae 
with  secondary  sensoria  subcircular.  Cornicles  are  on  mammi¬ 
form  base,  and  with  enlarged  distal  tips.  Cauda  spatulate; 
anal  plate  with  distinct  U-shaped  cleft.  Distinct  frontal 
tubercles  on  head.  Radial  sector  present  in  fore  wing.  Some 
forms  woolly.  Found  on  leaves  and  twigs  of  trees  and  woody 
shrubs.  Only  one  species  taken  in  Nova  Scotia. 

Genus  type  (monotypical),  Eucer aphis  flava  Davidson. 


Subtribe  Panaphina 

Oestlundiella  flava  (Davidson) 

The  Alder  Aphid 

Euceraphis  flava  Davidson,  1912:406  (orig.  desc.),  1915:423  (desc. 
sexes);  Knowlton,  1929a :4. 

Eucalipterus  flava  (Davidson),  Swain,  1919:20. 

Oestlundiella  flava  (Davidson),  Gillette  and  Palmer,  1931:903; 
Palmer,  1952:78. 

This  fragile  delicate  appearing  aphid  was  found  on  the 
underside  of  leaves  of  alder  in  rather  dense  colonies.  The 
alatae  are  woolly  over  dorsum.  Body  color  pale  yellow,  with 
lateral  areas  of  abdomen  dusky.  Cornicles  dark  brown  and 
on  mammiform  bases  (.10)  with  enlarged  oblique  distal  tip. 
Cauda  pale  and  spatulate  shaped.  Anal  plate  with  shallow 
U-shaped  cleft.  Appendages  dusky  with  segmental  distal 
ends  and  tarsi  black.  Wings  clear  with  slightly  tinted  stigma. 

Apterous  oviparae  are  yellow  with  dark  brown  spots 
arranged  in  two  longitudinal  rows  on  dorsum;  otherwise  similar 
to  alatae.  For  more  complete  descriptions  with  figures,  con¬ 
sult  Gillette  and  Palmer  (1931:903)  or  Palmer  (1952:78). 


Forest  Aphidae  of  Nova  Scotia 


143 


The  species  has  been  taken  in  California  on  Alnus  rhom- 
bifolia  by  Davidson  (1915:423)  who  also  states  that  sexes 
appear  in  October,  eggs  being  laid  in  November  at  the  axils 
of  new  buds.  Hatching  occurs  in  April  when  fundatrix  ap¬ 
pears.  Palmer  (1952:79)  reports  taking  it  from  three  species 
of  Alnus  spp.  in  Colorado.  Despite  the  fact  that  Alder  is  a 
very  common  shrub  throughout  Nova  Scotia,  and  has  been 
examined  many  times,  this  species  has  been  taken  but  once 
in  August,  1948.  Not  much  concerning  the  life  cycle  is  avail¬ 
able  at  this  writing,  and  nothing  concerning  predators  or 
parasites. 

Collections:  On  underside  of  leaves  of  Alnus  sp.  B.  Ehrh.  (alder). 
KINGS  COUNTY,  North  Mountain  Lookoff,  August  23,  1948  (72p). 

Tribe  PANAPHINI 

Subtribe  Phyllaphina  Palmer 

Phyllaphidina  Baker,  1920a  :35. 

Phyllaphina  Palmer,  1952:59. 

The  members  of  this  subtribe  are  characterized  by  having 
cornicles  which  are  mere  rings  on  low  conical  base.  Frontal 
tubercles  underdeveloped;  antennae  6-segmented,  with  trans¬ 
verse  secondary  sensoria;  unguis  shorter  than  base  of  VI. 
Cauda  knobbed  or  semilunar;  anal  plate  bilobed.  Wing 
venation  normal.  Oviparae  are  often  alate.  Forms  living 
free  or  in  pseudo-galls;  often  covered  with  flocculence. 

KEY  TO  THE  GENERA  OF  THE  SUBTRIBE  PHYLLAPHINA 

1 .  Anal  plate  deeply  cleft  and  U-shaped  (N ot  taken  in  region) .  Shivaphis 

-.  Anal  plate  entire  or  somewhat  bilobed,  not  deeply  cleft . 2 

2.  Cauda  rounded,  anal  plate  entire  (Not  taken  in  region) ....  Tamalia 
-.  Cauda  knobbed,  anal  plate  somewhat  bilobed  (Fig.  179)  (p.  143) 

.  Phyllaphis 


Subtribe  Phyllaphina 

Genus  PHYLLAPHIS  Koch 
Phyllaphis  Koch,  1857:248. 

The  species  of  this  genus  possess  cornicles  which  are  chitin- 
zed  rings  on  conical  bases.  Forms  with  normal  wing  venation; 
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cauda  knobbed;  and  anal  plate  slightly  divided.  Antennae 
6-segmented,  slender,  minutely  setose,  with  narrowly  oval 
sensoria.  Living  on  foliage,  occasionally  causing  leaf  curl. 
Males  alate;  females  apterous. 

Genus  type  (monotypical),  Aphis  fagi  L. 

Subtribe  Phyllaphina 

Phyllaphis  fagi  (Linn.) 

Figs.  73,  158,  179 

Linnaeus,  1767:735;  Swain,  1919:13;  Theobald,  1927:391. 

In  Nova  Scotia  this  species  has  been  found  to  occur  only 
on  beech.  The  apterae  and  nymphae,  especially,  produce  a 
large  quantity  of  white  flocculent  waxy  wool-like  material 
which  passes  well  beyond  the  ends  of  their  bodies  and  makes 
them  appear  much  larger  than  they  really  are.  These  floc¬ 
culent  colonies  occur  on  the  underside  of  the  leaves  (Fig.  73) 
causing  them  to  shrivel  or  turn  light  yellow  and  die.  The 
heaviest  infestation  was  found  in  Southern  Halifax  County 
in  1949.  Theobald  states  that  the  alatae  are  subject  to  much 
variation,  some  have  dark  abdominal  spots  only,  others  have  the 
bands  almost  confluent.  Both  Swain  (1919)  and  Theobald 
(1927)  give  good  descriptive  accounts  of  this  aphid. 

Collections:  On  underside  of  leaves  of  Fagus  grandifolia  (Ehrh.) 
(beech).  HALIFAX  COUNTY,  Kearney  Lake,  July  20,  1949;  CAPE 
BRETON,  New  Harris,  July  16,  1951;  ANTIGONISH  COUNTY,  1950- 
1953.  Only  moderately  abundant  (334). 

Tribe  PANAPHINI 

Subtribe  Pterocommina  Baker 
Baker,  1920a  :35;  Palmer,  1952:104. 

The  members  of  this  subtribe  are  characterized  by  possess¬ 
ing  cornicles  which  are  more  or  less  elongate,  cylindrical, 
swollen  or  clavate,  and  usually  not  reticulated  and  if  imbri¬ 
cated,  only  slightly  so  near  apex.  Ocular  tubercles  are  present; 
lateral  tubercles  on  the  prothorax  and  abdomen  well  developed; 
frontal  tubercles  underdeveloped.  Body  and  extremities  cover¬ 
ed  with  prominent  hairs.  Anal  plate  entire;  cauda  semi¬ 
lunar.  Usually  found  feeding  on  the  bark  of  deciduous  trees. 
Only  one  genus  represented  in  Nova  Scotia. 
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Subtribe  Pterocommina 

Genus  PTEROCOMMA  Buckton 

Pterocomma  Buckton,  1879:142;  Baker,  1920a:36  (synonymy); 
Palmer,  1952:104. 

Plocamaphis  Oestlund,  1922:122. 

Clavigerus  Szepligeti,  Baker,  1920a  :89;  Hottes  and  Frison,  1931a  :165. 

The  members  of  this  genus  possesses  6-segmented  antennae, 
shorter  than  body,  with  pointed  hairs  longer  than  diameter  of 
segment  on  which  they  occur;  sensoria  subcircular.  Cornicle 
cylindrical  to  swollen  with  flange.  Cauda  semi-lunar;  anal 
plate  entire.  Body  and  extremities  conspicuously  hairy. 
Normal  wing  venation;  wings  clear.  Lateral  and  ocular 
tubercles  present.  Usually  found  feeding  on  bark  of  Populus 
or  Salix.  Only  one  species  found  in  Nova  Scotia. 

Genus  type  (mono typical),  Pterocomma  pilosa  Buckton. 

Subtribe  Pterocommina 

Pterocomma  populifoliae  (Fitch) 

The  Reddish-Brown  Poplar  Aphid 
Figs.  130,  152,  155,  177 

Aphis  populifoliae  Fitch,  1851:66. 

Clavigerus  populifoliae  (Fitch),  Hottes  and  Frison,  1931a :165. 

Pterocomma  populifoliae  (Fitch),  Baker,  1916a :280;  Gillette  Palmer, 
1931:933;  Palmer,  1952:108;  MacGillivray  and  Spicer,  1953: 
429. 

A  small  colony  of  this  reddish-brown  poplar  aphid  was 
found  feeding  on  the  bark  of  large-toothed  aspen.  Both  alate 
and  apterous  forms  were  present  and  the  whole  aggregation 
was  attended  by  numerous  ants.  This  species  was  found 
once  in  August  1948  and  has  never  been  encountered  since 
during  four  summers  of  subsequent  collecting. 

The  apterous  forms  are  reddish  brown  with  whitish  mark¬ 
ings  between  intersegmental  lines.  The  cornicle  is  slightly 
swollen  on  distal  two-thirds,  with  apical  flange;  non-reticula- 
ted,  and  only  very  slightly  imbricated  near  distal  end;  longer 
than  unguis.  Cauda  semilunar;  anal  plate  entire.  Antennal 
III  with  or  without  a  few  circular  sensoria;  the  number  vary¬ 
ing  on  right  or  left  segments.  Body  hairs  fine  and  numerous. 
Alate  forms  are  similar  to  apterae.  Wings  are  clear.  For 
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more  complete  descriptions  with  figures  and  measurements, 
consult  Gillette  and  Palmer  (1931:933)  and  Palmer  (1952:108). 

No  predators  or  parasites  were  observed  in  this  colony; 
however,  MacGillivray  and  Spicer  (1953:429)  in  New  Bruns¬ 
wick  list  two  species  of  braconids  as  parasitizing  Clavigerus 
populifoliae  (Fitch)  which  is  here  considered  as  a  synonym. 

Collections:  On  bark  of  Populus  grandidentata  (Michx.)  (large- 
toothed  aspen).  KINGS  COUNTY,  Sunken  Lake  Road,  August  3, 
1948  (115p). 

Subfamily  APHINAE 

Tribe  THELAXINI  Baker 
Baker,  1920a  :20. 

This  tribe  is  characterized  by  forms  having  5-segmented 
antennae  with  terminal  filament  shorter  than  base  of  antennal 
VI,  somewhat  setose  and  with  oval  sensoria;  cornicles  present 
as  mere  ring  on  shallow  hairy  cones;  cauda  distinctly  knobbed 
or  semicircular;  rounded  anal  plate;  stout  spines  or  hairs  on 
body;  oviparous  females  usually  laying  solitary  egg. 

KEY  TO  THE  GENERA  OF  THE  TRIBE  THELAXINI 


1.  Cauda  distinctly  knobbed  (Not  taken  in  region) . Thelaxes 

Cauda  not  knobbed,  rather  semicircular  (p.  146) . Glyphina 


Tribe  THELAXINI 

Genus  GLYPHINA  Koch 

Glyphina  Koch,  1857:259;  Theobald,  1929:77. 

Travaresiella  Del  Guercio,  1911:299. 

Characters  as  given  for  tribe  and  in  addition:  fore  wing 
with  media  once-branched ;  hind  wing  with  media  only;  cauda 
and  anal  plate  rounded,  never  knobbed;  body  hairy,  antennae 
minutely  setose  with  subcircular  sensoria;  rostrum  rather  long 
and  acuminate.  Living  on  foliage  and  more  or  less  gregarious. 

Genus  type  (monotypical),  Geyphina  betulae  Kalt, 
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Tribe  THELAXINI 

Glyphina  alni  (Schrank) 

The  Alder  Aphid 

Aphis  alni  Schrank,  1801:107. 

Vacuna  betulae  Kaltenbach,  1843:177. 

Vacuna  alni  Passerini,  1863:83. 

Glyphina  betulae  Koch,  1857 :260. 

Thelaxes  betulina  Buckton,  1883:17. 

Thelaxes  alni  Schouteden,  1906:137. 

Glyphina  alni  Del  Guercio,  1900:84;  Theobald,  1929:77. 

The  forms  are  somewhat  variable  as  to  color,  younger 
nymphs  being  lighter  green,  gradually  turning  to  black.  The 
abdomen  is  marked  by  four  white  pulverulent  areas,  the  pos¬ 
terior  pair  sometimes  uniting  to  form  one  large  patch.  Apter¬ 
ous  forms  are  dark  to  olive  green,  sometimes  brown  or  even 
bright  green,  marked  by  two  white  broad  bars  on  each  side, 
the  posterior  pair  being  the  larger.  Apterae  appear  dark 
green,  with  head  and  thorax  dark  brown  or  black  with  two  white 
patches  of  pulverulence  on  each  side  of  abdomen.  Character 
descriptions  and  figures  are  given  by  Theobald  (1929:77). 

Collections:  Found  only  once  on  stem  and  leaves  of  Alnus  sp.  B. 
Ehrh.  (alder).  KINGS  COUNTY,  Sunken  Lake  Road,  August  3,  1948 
(112p).  Though  this  alder  is  very  common  throughout  the  province, 
this  aphid  has  not  been  taken  since  this  date. 


Family  APHIDAE 

Subfamily  ERIOSOMATINAE  Kirkaldy 
Kirkaldy,  1905:418. 

Because  of  the  degree  of  specialization  exhibited  in  this 
subfamily  there  is  a  difference  of  opinion  as  to  its  status. 
Essig  (1942:329)  gives  it  family  status  whereas  Baker  (1920a: 
62)  and  Palmer  (1952:347)  assign  it  to  a  subfamily.  It  is 
most  generally  thought  of  as  a  subfamily  of  the  Aphidae  and 
will  be  so  treated  here.  Baker  (1920a  :62)  gives  an  interesting 
account  of  the  probable  evolutionary  relationships  which 
exist  in  this  subfamily  and  to  its  closely  allied  forms  in  the  sub¬ 
family  Hormaphinae  and  tribe  Thelaxini.  He  bases  his  argu¬ 
ment  chiefly  upon  the  premise  that  the  “sexual  forms  give  a 
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true  understanding  of  the  relationships”  which  exist  between 
the  genera  of  this  subfamily  and  other  closely  allied  tribes. 
In  this  subfamily  the  sexes  are  very  small,  apterous,  and  with 
atrophied  mouth  parts  being  unable  to  feed;  the  oviparous 
female  laying  but  a  single  egg.  In  the  closely  related  tribes 
Hormaphini  and  Thelaxini,  sexual  females  have  normally 
developed  ovaries  and  lay  sexual  eggs. 

In  other  respects  the  subfamily  shows  specializations 
largely  by  reduction:  fore  wing  with  media  once-forked  or 
simple;  hind  wing  may  show  loss  of  cubitus;  rostrum  only 
four-segmented;  with  V  rudimentary;  terminal  filament  of 
antennae  shorter  than  base  of  VI;  cornicle  either  absent  or 
reduced  to  chitinized  rings  slightly  elevated  on  shallow  hairy 
cones;  cauda  semilunar  and  inconspicuous;  variation  in  eye, 
three-faceted  in  fundatrix,  rudimentary  in  summer  apterae, 
and  compound  in  alatae.  Many  of  the  species  produce  galls, 
pseudo-galls,  leaf  rolls,  excrescences,  and  other  types  of  mal¬ 
formations  on  the  host  plant;  these  traits,  however,  are  also 
found  in  other  tribes,  but  are  more  of  a  parallelism  than  any 
indication  of  relationship.  The  primary  hosts  are  usually 
woody  shrubs  or  trees;  secondary  hosts  are  grasses,  annuals 
and  perennials;  roots  as  well  as  other  parts  of  these  plants 
being  infested. 

KEY  TO  TRIBES  OF  SUBFAMILY  ERIOSOM ATIN AE 


(Modified  after  Baker  1920a:65) 

1 .  Cornicles  present,  always  in  alatae ;  often  mere  rings . 2 

Cornicles  absent . 3 


2.  Living  in  pseudo-galls  (Fig.  81),  galls,  or  free;  sens oria  annular  nearly 
encircling  segment  in  alatae  (Fig.  135)  wax  glands  developed  (p.  149) 

. Eriosomatini 

-.  Usually  living  in  true  galls  (Figs.  54,  58),  sensoria  narrow,  transverse, 
somewhat  oval  or  irregular  or  absent  in  alatae;  wax  glands  poorly 


developed  (p.  152) . Pemphigini 

3.  Living  in  true  galls  or  pseudo-galls . 4 

-.  Living  in  ant  nests  or  are  subterranean;  antennae  of  alatae  short 
and  thick;  sensoria  oval;  (Not  found  in  region) . Fordini 


4.  Antennae  with  annular  sensoria  living  in  true  galls;  wax  plates 

poorly  developed  on  head  and  thorax  (Not  found  in  region) . 

. .  Melaphini 

-.  Antennae  of  alatae  long  and  slender,  with  narrow  oval  or  rounded 
sensoria;  wax  plates  well  developed  on  head,  thorax  (Fig.  146), 
(p.  155) .  Prociphilini 
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Subfamily  ERIOSOMATINAE 

Tribe  ERIOSOMATINI  Baker 

Baker,  1920:65;  Palmer,  1952:347. 

Most  of  the  members  of  this  tribe  are  formed  on  elms 
living  in  galls,  pseudo-galls,  or  free  on  roots,  limbs  or  leaves, 
usually  forming  excrescences;  secondary  sensoria  on  antennal 
III  annular;  cornicles  distinct  and  with  wax  glands  present* 

KEY  TO  THE  GENERA  OF  THE  TRIBE  ERIOSOMATINI 

(Modified  after  Baker,  1920a:65) 

1 .  Fore  wing  with  media  once-branched . 2 

Fore  wing  with  media  simple.  .  .  .  (Forms  not  taken  in  region) 

2.  Hind  wings  with  both  media  and  cubitus  present  (Figs.  123,  126); 
antennae  5-segmented;  cornicle  inconspicuous  (p.  149) .  Eriosoma 

-.  Hind  wings  with  only  media  present;  antennae  4-segmented ;  cornicle 
distinct  (Not  taken  in  region) . Gobiashia 

Tribe  ERIOSOMATINI 

Genus  ERIOSOMA  Leach 

Eriosoma  Leach,  1818:60;  Baker,  1920a :66  (synonymy);  Davidson 
(J.),  1925:101;  Palmer,  1952:349. 

Forms  with  six-segmented  antennae  in  summer  viviparae; 
five-segmented  in  fundatrix  and  sexuals;  annular  secondary 
sensoria.  Rounded  cauda  and  anal  plate;  cornicles  on  mammi¬ 
form  base  as  distinct  rings.  Media  of  fore  wing  branched  once; 
hind  wing  normal.  Viviparae  with  wax  glands. 

Genus  type  (mono typical),  Aphis  lanigera  Hausmann. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  ERIOSOMA 

(Modified  after  Palmer,  1952:349). 

1.  Antennal  III  shorter  than  segments  IV,  V  and  VI  together  in  alate 

and  apterous  forms.  (Found  in  rolled  leaves  of  Ulmus  americana 
or  on  roots  and  leaves  of  Amelanchier  sp.) . 1.  americanum 

-.  Antennal  III  same  or  longer  than  segments  IV,  V  and  VI  together  in 
alatae  and  apterous  forms  (Fig.  135) . 2 

2.  Antennal  VI  usually  without  annular  secondary  sensoria;  sensoria 
on  V,  4-6.  (Found  in  leaf  clusters  or  rosettes  on  elms) .  3.  lanigerum 

-.  Antennal  VI  usually  with  annular  secondary  sensoria;  sensoria  on  IV 
6-9;  on  V,  6-10.  (Never  causing  leaf  clusters;  found  on  lower  sides 
of  branches  of  hawthorn  in  dense  flocculent  colonies).  .  .2.  crataegi 
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Tribe  ERIOSOMATINI 

1.  Eriosoma  americanum  (Riley) 

The  Woolly  Elm  Leaf -Rolling  Aphid 

Schizoneura  americanum  Riley,  1879:4;  Patch,  1913b :268. 

Eriosoma  americanum,  Patch,  1915a  :197;  Maxson,  1923:313;  Gillette 
and  Palmer,  1934:211;  Palmer,  1952:349. 

This  species  is  very  close  to  E.  lanigerum,  but  is  separated 
according  to  Patch  (1913b  :269)  and  Palmer  (1952:349)  in 
having  antennal  “III  typically  shorter  than  IV,  V  and  VI”; 
also  it  “inhabits  the  roll  or  curl  type  of  leaf  deformation  on 
Ulmus  americana ”.  E.  lanigerum  inhabiting  curled  terminal 
leaf-clusters  or  rosettes  on  the  elm. 

The  apterous  summer  viviparae  of  this  species  are  found  on 
Amelanchier  sp.  and  are  light  pink  and  woolly  in  appearance. 
The  alate  viviparae  also  occur  on  this  host,  being  dark  green 
to  slateblack,  woolly  and  with  extremities  black,  similar  to  the 
alate  viviparae  on  elm.  Good  descriptions  of  this  species  are 
found  in  Patch  (1913b  :268)  and  Palmer  (1952:349). 

Collections:  Only  one  sample  found,  on  summer  host,  Amelan¬ 
chier  Wiegandii  Niels  (wild  pear).  ANTIGONISH  COUNTY,  North 
Shore  Road,  July  12,  1950  (444).  Not  common. 

Tribe  ERIOSOMATINI 

2.  Eriosoma  crataegi  (Oestlund) 

Fig.  126 

Schizoneura  crataegi  Oestlund,  1887:27. 

Eriosoma  crataegi,  Baker,  1915:15;  Hottes  and  Frison,  1931a  :351; 
Gillette  and  Palmer,  1934:211;  Heriot,  1938:  Feb.  16;  Cox 
1939:477;  Palmer,  1952:350. 

This  species  was  taken  on  September  17,  1952  from  the 
same  host  from  which,  on  June  10,  1952,  Aphis  crataegifoliae 
Fitch  was  found.  The  colony  was  clustered  around  the  stem 
of  the  host  plant  and  was  conspicuous  because  of  the  large 
amount  of  white  flocculent  or  woolly  secretion  present. 

The  apterous  forms  appeared  dark  gray  with  brown  ap¬ 
pendages,  the  woolly  substance  extending  in  two  long  fila¬ 
ments  from  the  end  of  the  abdomen.  The  dorsum  was  covered 
with  a  compact  granular  flocculence,  flat  white  in  color.  Alate 
forms  appeared  dull  black  with  cottony-like  projections. 
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Hottes  and  Frison  (1931a:351)  point  out  the  difference 
between  this  species  and  the  closely  allied  E .  lanigerum ,  which 
is  characterized  by  a  flocculent  secretion  in  “long,  silken,  fluffy 
threads  and  often  a  bluish  white,  whereas  in  this  species  E. 
crataegi  the  flocculent  secretion  is  more  granular,  compact  and 
chalky  white  in  color”.  Palmer  (1952:350)  describes  and 
gives  figures  for  the  forms  of  this  species. 

Collections:  On  stem  of  Crataegus  monogyna  Jacq.  (english  haw¬ 
thorn).  ANTIGONISH  COUNTY,  Antigonish,  September  17,  1952 
(703). 

Tribe  ERIOSOMATINI 

3.  Genotype  Eriosoma  lanigerum  (Hausmann) 

The  Woolly  Apple,  Elm  Rosette  Aphid 
Fig.  81,  82,  123,  135,  161,  183 

On  apple: 

Aphis  lanigera  Hausmann,  1802:440. 

Schizoneura  lanigera,  Gillette,  1908d:306  and  1915a:100;  Patch, 
1913b  :264  and  1916:330;  Baker,  1915:1;  Maxson,  1915:367. 
Eriosoma  lanigerum,  Beckner,  1918:3;  Simms,  1927;  Marchal, 
1928:1;  Theobald,  1929:275;  Hori,  1930:35;  Gillette  and  Pal¬ 
mer,  1934:210;  Heriot,  1938 :Feb.  16;  Cox,  1939:477;  Palmer, 
mer,  1952:351. 

On  Elm: 

Schizoneura  americana  Riley,  (Misidentification) ;  Gillette,  1898: 
Fig.  32. 

Schizoneura  lanigera,  Patch,  1913b  :264  and  1916:329. 

Eriosoma  lanigerum,  Gillette  and  Palmer,  1934:210;  Palmer,  1952: 
351. 

Eriosoma  rosetti,  Gillette  (in  List  and  Gillette),  1936:3  (nomen 
nudum). 

Eriosoma  crataegi,  (Oestlund),  Heriot,  1938 :Feb.  16. 

The  woolly  apple  aphid  is  common  in  central  and  north 
central  Nova  Scotia.  It  is  present  on  Ulmus  americana  in 
June  through  the  middle  of  July  and  sometimes  as  late  as  the 
end  of  August.  Many  collections  have  been  made  on  apple 
of  Aphis  pomi ,  but  none  of  Eriosoma  lanigerum.  The  import¬ 
ant  discovery  that  E.  lanigerum  migrates  to  apple  in  spring 
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and  early  summer  from  leaf  clusters  or  leaf  rosettes  on  elm  was 
first  brought  to  general  attention  by  Patch  (1913b :264),  whose 
observations  have  since  been  confirmed  by  numerous  studies 
by  others.  Since  apple  is  very  common  in  Nova  Scotia,  E. 
lanigerum' s  occurrence  on  apple  should  be  expected  to  occur. 
A  very  thorough  biological  and  morphological  study  of  this 
species  has  been  worked  out  by  Baker  (1915). 

Typical  leaf  damage  caused  by  this  species  results  in  rather 
tight  leaf  curls  or  rosettes  (Fig.  81).  The  upper  surface  of  the 
attached  leaf  turns  lighter  yellow  and  swells  outward  in  the 
area  of  discoloration.  Entire  clumps  of  young  terminal  leaves 
may  be  so  infested  resulting  in  over-all  debilitation  of  the  elm 
host.  The  alatae  and  apterous  summer  viviparae  are  pink¬ 
ish  to  reddish  brown,  darker  on  tip  of  abdomen;  covered  with 
fluffy  waxy  secretions  (Fig.  82). 

Collections:  On  Ulmus  americana  L.  (american  elm)  in  curled 
terminal  leaf-clusters  or  rosettes.  KINGS  COUNTY,  Wolfville,  June 
23,  1948  (32);  ANTIGONISH  COUNTY,  Antigonish,  July  8,  1950  (437a, 
b),  June  18,  1951  (500),  June  16,  1953  (808),  August  26,  1953  (925.1). 

Subfamily  ERIOSOMATINAE 

Tribe  PEMPMIGINI  Baker 
Baker,  1920a  :68;  Palmer,  1952:354. 

The  members  of  this  tribe  are  true  gall  formers;  usually 
alternating  between  hosts  during  the  summer;  alate  forms  have 
six-segmented  antennae  with  linear,  oval  or  irregular  sensoria; 
cornicles  are  distinct.  Sexual  forms  show  some  degeneration 
being  small,  beakless  and  apterous;  oviparous  forms  somewhat 
specialized;  laying  but  a  single  egg.  Mostly  found  on  Populus 
sp.  Baker  (1920a :69)  lists  seven  genera  under  this  tribe  of 
which  only  Pemphigus  is  represented  in  this  paper  with  two 
species.  Palmer  (1952:354)  appears  to  combine  the  genera 
of  the  tribe  Prociphilini  (Baker,  1920a  :75)  with  the  tribe 
Pemphigini.  However,  Baker’s  tribal  divisions  will  be  followed 
here. 

Tribe  PEMPHIGINI 

Genus  PEMPHIGUS  Hartig 

Hartig,  1839:645;  1841:366;  Jackson,  1908a  :163;  Baker,  1920a: 

71;  Maxson,  1923:326;  Palmer,  1952:358. 
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The  members  of  this  genus  have  fore  wings  with  media 
simple;  both  media  and  cubitus  present  in  hind  wing  antennae 
4-segmented  in  stem  mother;  6-segmented  in  alatae;  sensoria 
usually  transverse  or  irregular;  cornicles  developed  in  alatae 
as  mere  rings;  cauda  semilunar.  Sexuals  are  small,  apterous 
and  beakless;  ovipara  develop  single  egg.  Baker  (1920a:71) 
discusses  the  problem  in  synonomy  for  this  genus  and  sum¬ 
marizes  with  Palmer  (1952:358)  the  genus  characters. 

Genus  type  (fixed  by  Passerini,  1860),  Aphis  bur  sari  a 
Linn. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  PEMPHIGUS 

(Modified  after  Palmer,  1952:359,  and  based  on  alatae  from  galls). 

1.  Antennal  III  longer  than  IV  and  V;  secondary  sensoria  somewhat 
coalesced,  4-5  on  IV ;  in  petiole  leaf  galls  (Fig.  54)  on  upper  surface  of 

Populus  sp . 1.  junctisensoriatus 

-.  Antennal  III  equal  to  or  shorter  than  IV  and  V ;  secondary  sensoria 
distinct,  not  coalesced,  2-5  on  IV;  in  cockscomb-like  gall  on  leaf 
upper-surface  (Fig.  58)  of  Populus  sp . 2.  populi-venae 


Tribe  PEMPHIGINI 

1.  Pemphigus  junctisensoriatus  Maxson. 

The  Poplar  Petiole-leaf  Gall  Aphid 
Figs.  54,  55 

Pemphigus  junctisensoriatus  Maxson,  1934:34;  Gillette  and  Palmer, 
1934:223;  Palmer,  1952:361. 

These  aphids  were  found  inside  a  gall  formed  mostly  from 
the  petiole  and  partially  from  the  upper  surface  of  the  leaf 
near  the  base  (Fig.  54).  One  stem  mother  with  immaturae 
were  usually  found  inside  each  gall  (Fig.  55),  together  with 
several  predaceous  larvae  (Syrphidae)  which  were  fast  re¬ 
ducing  the  number  of  aphids. 

Alatae  obtained  are  characterized  as  follows:  head  and 
thorax  blackish  with  green  to  yellow  green  abdomen,  some¬ 
what  powdery;  secondary  sensoria  transverse,  raised,  some¬ 
what  coalesced  and  nearly  encircling  the  segment;  cornicles 
discernable  as  small  pore.  The  nymphs  were  light  yellowish- 
green  and  appeared  to  be  somewhat  underdeveloped  or  general¬ 
ly  vestigal  in  character. 
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The  gall  was  pale  yellowish-green  tinged  with  reddish 
spots  and  seemed  to  be  composed  mostly  of  the  distal  part 
of  the  petiole  together  with  the  upper  surface  of  the  central 
part  of  the  leaf  base;  the  whole  structure  twisted  and  swollen. 
The  exit  hole  was  not  too  evident,  but  appeared  to  be  a  slit 
or  crevice  extending  between  the  petiole  and  the  leaf. 

Collections:  on  Populus  balsamifera  Linn,  (balsam  poplar)  in 

petiole-leaf  galls  on  upper  surface  of  leaf.  ANTIGONISH  COUNTY, 
Fairmont  Road,  June  28,  July  3,  5,  1951  (502).  Not  common  in  region. 


Tribe  PEMPHIGINI 

2.  Pemphigus  populi-venae  Fitch 

The  Poplar-vein  Gall  Aphid 
Figs.  58,  124 

Pomphigus  populi-venae  Fitch,  1859:851;  Thomas,  1879:154;  Jack- 
son,  1908a:  194;  Maxson  and  Knowlton,  1929:264;  Gillette 
and  Palmer,  1934:228;  Palmer,  1952:365. 

This  species  forms  a  cockscomb-like  gall,  greenish-yellow 
to  reddish  in  color,  along  the  mid-rib  on  the  upper  surface 
of  the  leaves  of  balsam  poplar  (Fig.  58).  The  gall  is  located 
generally  nearer  the  central  part  of  the  leaf  in  contrast  to  the 
gall  of  P.  jundisensoriatus  near  the  leaf  base.  The  exit  hole 
is  slitlike  and  located  on  underside  of  leaf  beneath  gall  next  to 
mid-rib. 

Alatae  taken  had  blackish  heads  and  thorax  with  light 
green  abdomen  and  brown  extremities.  Fore  wing  venation 
reduced,  media  simple.  Nymphae  in  gall,  pale  yellowish-green 
and  somewhat  vestigial  in  character. 

Hottes  and  Frison  (1931a:368)  records  this  species  from 
Illinois,  on  Populus  deltoides;  Palmer  (1952:365)  from  Colorado 
on  Populus  augustifolia.  Palmer  gives  a  brief  description  of  the 
alate  and  fundatrix  with  figures.  The  only  detailed  descrip¬ 
tion  with  synonomy  is  found  in  Maxson  and  Knowlton  (1929: 
264). 

Collections:  In  cockscomb-like  galls  on  upper  leaf  surfaces  of 
Populus  balsamifera  Linn,  (balsam  poplar)  as  probable  winter  host. 
RICHMOND  COUNTY,  C.  B.,  Loch  Lomond,  July  11,  1951  (508). 
Common  on  this  host  in  this  area. 
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Subfamily  ERIOSOMATINAE 

Tribe  PROCIPHILINI 

The  members  of  this  tribe  differ  from  those  of  the  Pem- 
phigini  and  Eriosomatini  chiefly  in  the  complete  absence  of 
cornicles  and  their  replacement  with  large  wax  areas.  Found 
living  in  pseudogalls,  crumpled  or  twisted  leaves;  fundatrix 
with  5-segmented  antennae ;  alatae  with  6-segmented  antennae 
with  transverse  to  oval  sensoria. 

KEY  TO  THE  GENERA  OF  THE  TRIBE  PROCIPHILINI 

(Modified  after  Baker,  1920a:75) 

1.  Fore  wing  with  media  once-branched;  fundatrix  without  wax  plates 


(p.  155) . . .  Asiphum 

Fore  wing  with  media  simple;  fundatrix  with  several  rows  of  wax 
plates,  on  thorax  well  developed  (p.  158) . Prociphilus 


Tribe  PROCIPHILINI 

Genus  ASIPHUM  Koch 

Koch,  1856:246;  Gerstaecker,  1859:249  (type  fixation);  Baker, 
1920a  :75;  Theobald,  1929:217;  Palmer,  1952:354. 

Baker  (1920a  :75)  discusses  the  synonomy  for  this  genus 
and  together  with  Palmer  (1952:354)  summarizes  the  genus 
characters,  which  largely  appear  above  under  tribal  summary 
and  in  key  to  genera.  Forms  live  in  pseudo-galls  or  crumpled 
leaves  of  host. 

Genus  type  (fixed  by  Gerstaecker,  1859),  Aphis  populi 
Fabricius  (syn.  tremulae  DeGeer). 

I 

KEY  TO  THE  SPECIES  OF  THE  GENUS  ASIPHUM 

(Modified  after  Palmer  1952:355). 

1.  Hairs  inconspicuous,  equal  to  or  shorter  than  diameter  of  antenna; 

fore  wing  clear . 2 

Hairs  conspicuous,  longer  than  diameter  of  antenna;  fore  wing 
smoky . 3.  sacculi 

2.  Hind  tibia  equal  to  3  times  antennal  III;  hind  tarsal  II  of  alatae 

almost  two  times  as  long  as  antennal  IV . 2.  rosettei 

-.  Hind  tibia  shorter  than  3  times  antennal  III:  hind  tarsal  II  of  alatae 
shorter  than  1£  times  antennal  IV . 1-  pseudobyrsum 
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Tribe  PROCIPHILINI 

1.  Asiphum  pseudobyrsum  (Walsh) 

The  Poplar  Leaf-purse  Aphid 
Brysacrypta  pseudobyrsa  Walsh,  1862:306. 

Pemphigus  pseudobyrsa,  Oestlund,  1887:24. 

Schizoneura  populi,  (misidentification)  Gillette,  1908e:l. 

Asiphum  pseudobyrsa,  (Gillette,  1914a :269;  Hottes  and  Frison, 
1931a:348;  Gillette  and  Palmer,  1934:217;  Palmer,  1952:355. 

This  species  was  found  feeding  on  leaf  petioles  and  on  the 
undersides  of  leaves  of  trembling  aspen,  causing  the  leaves 
to  bend  around  on  themselves  forming  a  type  of  pseudo-gall, 
or  to  cause  adjacent  leaves  to  become  more  or  less  held  to¬ 
gether  in  a  type  of  leaf  canopy.  Alate  and  apterous  forms  were 
present  with  many  exuviae,  together  with  numerous  ants  in 
attendance. 

Gillette  (1914a:269)  gives  good  descriptions  (also  Palmer, 
1952:355)  of  the  known  forms  and  interesting  observations 
concerning  some  of  their  habits.  The  fundatrix  inhabits  a 
small  almond-shaped  pseudo-gall  on  the  midrib  of  the  leaf. 
The  young  nymphs  leave  this  structure  and  migrate  to  the 
lower  side  of  the  leaf  where  they  feed  along  the  main  leaf  veins, 
some  becoming  covered  with  a  white  flocculence.  The  funda- 
trigeniae  (second  generation  alatae)  leave  the  poplar  and  mi¬ 
grate  to  an  unknown  summer  host.  From  the  age  of  the 
colony  it  is  probable  that  our  specimens  are  the  second  genera¬ 
tion  alate  viviparae,  finding  them  just  previous  to  migration 
to  summer  host. 

The  alate  viviparae  are  dull  black  with  some  flocculence 
on  abdomen;  appendages  yellow;  wings  clear  with  dark  line 
bordering  subcostal  vein  and  media  branched  once  or  simple. 

Collections :  On  petioles  and  underside  of  leaves  of  Populus  tre- 
muloides  Michx.  (trembling  aspen),  or  in  pseudo-galls  of  same.  ANTI- 
GONISH  COUNTY,  Fairmont  Road,  July  5,  1950  (443).  Infrequent 
in  occurrence. 

Tribe  PROCIPHILINI 

2.  Asiphum  rosettei  Maxson 

The  Aspen  Rosette  Aphid 
Fig.  74 

Asiphum  rosettei  Maxson,  1934:40;  Gillette  and  Palmer,  1934: 

218;  Palmer,  1952:355. 
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This  species  has  been  found  only  once  in  the  counties 
studied  in  Nova  Scotia.  It  is  peculiar  in  the  kind  of  damage 
produced,  causing  the  leaves  to  clump  together  forming  a  kind 
of  protective  canopy  over  the  aphid  colony  (Fig.  74).  This 
infestation  was  that  of  an  older  colony  judging  by  the  number 
of  exuviae.  Mostly  apterous  in  form  but  a  few  alatae  present, 
apparently  migrating  to  unknown  summer  host.  Several 
separate  apterous  colonies  were  scattered  over  the  same  host 
plant  chiefly  on  leaf  petioles,  alatae  tended  to  be  located  on 
underside  of  adjacent  leaves;  also  found  on  a  few  nearby 
trees  of  the  same  species. 

Palmer  (1952:356)  reports  that  this  species  feeds  on  petio¬ 
les  and  leaves  of  host  “causing  leaves  to  be  bent  backward  at 
base  and  stunting  stems  so  as  to  form  a  rosette  (fundatrix 
feeds  on  petiole  and  fundatrigeniae  on  unexposed  side  of 
leaves)”.  Her  descriptions  do  not  mention  the  woolly  and 
waxy  appearance  of  this  species  (Fig.  74),  perhaps  because 
balsam  mounted  specimens  were  described.  Detailed  des¬ 
criptions  and  figures  of  this  species  are  given  in  Gillette  and 
Palmer  (1934:218)  and  Palmer  (1952:355). 

Collections :  Found  only  once  in  counties  studied  on  Populus 
tremuloides  Michx.  (trembling  aspen)  feeding  on  petioles  and  underside 
of  leaves,  forming  loose  rosette  of  clumped  leaves.  ANTIGONISH 
COUNTY,  Fairmont  Road,  July  3,  1950  (428). 

Tribe  PROCIPHILINI 

3.  Asiphum  sacculi  Gillette 

The  Aspen  Leaf-Pocket  Aphid 
Figs.  56,  57 

Asiphum  sacculi  Gillette,  1914b  :65;  Gillette  and  Palmer,  1934:217; 

Palmer,  1952:356. 

Pemphiglachnus  kaibabensis  Knowlton,  1938a  :264. 

This  gall-forming  aphid  is  relatively  rare  in  the  counties 
of  Nova  Scotia  studied,  found  only  twice  in  two  different  locat¬ 
ions  in  Antigonish  County  on  aspen  poplar  (Fig.  56).  In  the 
Fairmont  Road  region  one  small  tree  was  studied  over  a  period 
of  three  summers.  Each  year  in  late  June  or  early  July  this 
same  tree  was  infested  with  this  leaf -pocket  gall.  None  of  the 
adjacent  poplars  observed  in  the  same  region  were  so  infested. 
Unfortunately  when  the  region  was  revisited  on  the  fourth 
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summer,  the  plot  had  been  cleared  with  the  resultant  end  of  the 
observations  on  this  tree.  Gillette  (1914b :66),  the  original 
describer  of  this  species,  reports  that  “all  the  young  of  the  funda- 
trix,  the  second  generation,  become  winged  and  leave  the  galls”. 
He  also  reports  finding  the  two  empty  galls  near  the  half-way 
house,  Pike’s  Peak.  If  this  species  has  a  summer  alternate 
host  which  is  unknown,  and  which  is  implied  in  Gillette’s 
comments,  how  is  it  possible  to  find  this  same  leaf-pocket  gall 
on  the  same  host  in  three  consecutive  summers,  and  not  find  it 
on  any  nearby  aspens? 

From  the  facts  at  hand  it  appears  that  the  species  is  mono- 
phagous,  and  if  so,  would  account  for  the  observations  given. 
The  fact  that  Gillette  found  some  empty  galls,  does  not  neces¬ 
sarily  imply  that  they  have  migrated.  Syrphid  larvae  pre¬ 
dators  have  been  observed  in  some  galls  opened,  which  by  this 
means  could  dispose  of  the  contained  aphids. 

Specimens  of  this  species  were  at  first  verified  by  M.  E. 
MacGillivray  as  A.  rosettei ,  her  determination  being  based 
solely  on  alatae  in  balsam.  Upon  further  comparison  with 
Gillette’s  A.  sacculi  (1914b :65,  figs.  10-14)  and  figures  56  and 
57  in  this  paper,  there  is  little  doubt  that  the  species  is  A. 
sacculi  Gillette.  His  description  of  the  fundatrix  and  nymphs 
fits  these  specimens  as  does  also  the  peculiar  leaf-pocket  gall. 

The  fundatrix  is  very  large,  oval  and  dull  gray  and  pul¬ 
verulent.  The  nymphs  have  a  dark  olive  green  abdomen  and 
gray  head  and  thorax,  the  abdomen  being  white  tipped  on  five 
lateral  tufts  along  the  abdominal  margins,  and  with  inter- 
segmental  darker  bands  transversely  placed  across  the  dor¬ 
sum.  The  wings  of  the  alate  second  generation  are  slightly 
smoky;  head  and  thorax  blackish,  abdomen  dark  olive-green. 

Collections:  In  leaf-pocket  pseudo-galls  on  Populus  tremuloides 
Michx.  (trembling  aspen).  ANTIGONISH  COUNTY,  Fairmont  Road, 
July  4,  1950  (429);  June  28,  1951  (501);  June  26,  1952  (501);  West 
River  Road,  July  30,  1952  (652). 

Tribe  PROCIPHILINI 

Genus  PROCIPHILUS  Koch 

Koch,  1856:279;  Tullgren,  1909:74;  Baker,  1920a:76;  Palmer, 
1952:366. 

This  genus  is  characterized  as  follows:  fore  wings  with 
media  unbranched,  hind  wings  normal.  Fundatrix  with  5- 
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segmented  antennae;  5-6  segmented  in  summer  apterae; 
6-segmented  in  alatae.  No  cornicle;  cauda  semilunar,  with 
4  to  several  hairs.  Wax  glands  large,  well  developed.  Hairs 
variable  from  sparse  and  fine,  to  equal  in  length  of  diameter 
of  segment  on  which  they  occur.  Sexes  undeveloped,  small 
and  beakless.  Oviparous  females  lay  single  egg.  Found  liv¬ 
ing  in  pseudo-galls,  usually  fundatrix  and  nymphs  together. 
P.  venafuscens  on  bark).  Baker  (1920a :76)  discusses  synono- 
my  in  the  genus  and  together  with  Palmer  (1952:366)  sum¬ 
marize  genus  characters. 

Genus  type  (fixed  by  Gerstaecker,  1859)  Aphis  humeliae 
Schrank. 

KEY  TO  THE  SPECIES  OF  THE  GENUS  PROCIPHILUS 

(Modified  after  Palmer  (1952:366)  and  based  on  alatae  from  pseudo-galls). 

1.  Secondary  sensoria  on  antennal  V  0-4;  hind  tibia  with  hairs  sparse, 
not  equal  to  diameter  of  tibia,  (in  pseudo-galls  of  loosely  curled  leaves 

(Fig.  63) . .  1.  corrugatans 

-.  Secondary  sensoria  on  antennal  V  absent  (in  fundatrigenia),  hind 
tibia  with  numerous  hairs,  longer  than  diameter  of  tibia  (on  bark 
of  host)  (Fig.  65) . 2.  venafuscus 


Tribe  PROCIPHILINI 

1.  Prociphilus  corrugatans  (Sirrine) 

The  Woolly  Hawthorn  Aphid 
Figs.  63,  64,  147 

Pemphigus  corrugatans  Sirrine,  1893:129. 

Prociphilus  alnifoliae  Williams,  1910:7;  Davis,  1911b:4. 

Prociphilus  corrugatans ,  Maxson,  1923:322  (synonomy);  Gillette 
and  Palmer,  1934:230;  Palmer,  1952:366. 

Several  colonies  of  this  aphid  were  found  on  a  young 
hawthorn  with  both  alate  and  apterous  forms  on  the  underside 
of  the  leaf  and  causing  a  rather  tight  leaf  roll  or  pseudo-gall, 
which  was  colored  a  dark  purplish-red.  Many  large  black 
ants  were  inside  the  gall  when  opened.  The  material  kept 
well  in  a  paper  carton  and  was  taken  to  the  laboratory  and 
photographed  by  strobe  light  (Fig.  63,  64). 

The  nymphs  were  light  olive-green,  elongate  oval  in  shape, 
and  marked  by  tufts  of  woolly  flocculence  protruding  laterally 
from  each  abdominal  segment.  A  single  row  of  large  woolly 
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tufts  protruded  dorsally  from  the  prothorax  and  thorax,  divid¬ 
ing  into  two  rows  of  smaller  dorsal  tufts  over  the  dorsum  of 
abdomen.  Alate  forms  with  head  and  thorax  dark  green; 
abdomen  olive-green  and  flocculent  with  dark  appendages. 
Palmer  (1952:366)  describes  the  fundatrix  as  “light  greenish- 
yellow,  black  on  head;  woolly;  appendages  black”. 

Collections:  In  curled  leaves,  pseudo-galls,  of  Crataegus  macro- 
sperma  var.  acutibola  (Sarg.)  Eggl.  (hawthorn)  which  is  thought  to  be  the 
winter  host.  Summer  host  unknown.  Not  common  in  region. 
ANTIGONISH  COUNTY,  Jimtown,  July  6,  1953  (831). 

Tribe  PROCIPHILINI 

2.  Prociphilus  venafuscus  (Patch) 

The  Smoky-Winged  Ash  Aphid 
Figs.  65,  66,  119,  146,  180 

Pemphigus  venafuscens  Patch,  1909:319  (original  description). 

Prociphilus  venafuscus  Baker,  1916:1118  (synonomy);  Patch, 
1919:45;  Maxson,  1923:323;  Hottes  and  Frison,  1931a :373; 
Gillette  and  Palmer,  1934:232;  Palmer,  1952:368. 

The  winter  host  of  this  aphid,  white  ash,  occurs  from  Cape 
Breton  and  generally  throughout  the  Province.  It  will  thrive 
on  a  wide  range  of  sites,  but  makes  its  best  growth  on  a  deep, 
well-drained  soil  along  streams  and  on  lower  slopes  in  protected 
situations,  where  it  is  found  scattered  or  in  small  groups  among 
other  hardwoods.  It  never  forms  pure  stands.  Very  often 
it  is  planted  in  farm  yards  as  a  shade  tree.  The  relatively 
isolated  occurrence  of  this  tree  may  account  for  the  few  occa¬ 
sions  it  has  been  found  infested  with  this  aphid,  plus  the  fact 
that  by  the  end  of  June  or  first  part  of  July  it  leaves  the  ash 
and  migrates  to  the  roots  of  its  summer  host,  Abies  balsamea , 
according  to  Patch  (1918:45),  and  Maxson  (1923:323).  It  has 
not  been  taken  on  these  roots  in  this  region  as  yet. 

Swain  (1919:146)  reports  its  presence  on  the  leaves  (not 
bark)  of  ash  (winter  host)  in  San  Francisco  Bay  region,  and 
(according  to  Wilson,  1915a:85)  on  roots  of  douglas  fir  in 
Oregon  as  summer  host.  Gillette  and  Palmer  (1934:233) 
have  found  it  in  Colorado  on  the  bark  of  Fraxinus  pennsyl- 
vanica  as  winter  host,  but  not  on  summer  host.  Hottes  and 
Frison  (1931a  :373)  indicate  its  rare  occurrence  in  Illinois 
having  found  but  a  single  fall  migrant.  Patch  (1909:319) 
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who  first  described  the  species,  points  out  that  the  fall  migrants 
are  found  on  lilac  and  elm  as  well  as  ash.  Sexual  forms  are 
produced  on  these  hosts  and  winter  eggs  deposited.  Spring 
forms  occur  in  the  region  of  “the  angles  of  the  twigs  or  about 
the  swelling  buds  “of  lilacs  and  ash. 

This  rather  large  brown  aphid  was  first  found  in  an  ex¬ 
tensive  compact  colony  a  foot  or  more  in  length  along  the  stem 
of  an  isolated  ash  in  a  farm  yard,  adjacent  to  an  apple  orchard 
in  Kings  County  (July  2,  1948).  Only  apterous  forms  were 
present,  but  alatae  developed  later  in  the  laboratory.  The 
colony  is  characterized  by  its  compactness,  extensive  amount 
of  white  woolly  flocculence  and  waxy  secretion  produced  (Fig. 
65).  The  species  was  not  encountered  again  until  June  of 
1951  in  Antigonish  County,  Cape  George  area,  on  an  isolated 
host  planted  as  a  shade  tree.  Each  June  thereafter  (1952-53) 
this  same  ash  was  so  infested  until  about  the  end  of  the  first 
week  in  July. 

The  fundatrix  is  medium  brown  with  intersegmental  rows 
of  tufted  flocculence,  three  rows  extending  along  the  dorsum, 
and  one  on  each  lateral  margin  of  the  abdomen  (Fig.  66) . 
Alate  forms  are  darker  brown,  flocculent  and  with  extremities 
nearly  black.  The  wings  smoky,  veins  narrowly  bordered  and 
body  slightly  longer  than  fundatrix.  Apterae  similar  to 
fundatrix.  Complete  descriptions  are  given  by  Patch  (1909: 
319)  and  Palmer  (1952:368);  Baker  (1916:1118)  discusses 
synonomy  as  well  as  giving  descriptions  and  notes  on  this 
species. 

Collections:  On  bark  near  terminal  branches  and  new  buds  of 
Fraxinus  americana  Linn,  (white  ash),  winter  host;  summer  host,  roots 
of  Abies  balsamea  (Linn)  Mill.  (Not  taken  on  latter  host  in  Nova  Scotia). 
KINGS  COUNTY,  Porter’s  Point,  July  2,  1948  (48).  ANTIGONISH 
COUNTY,  Cape  George,  June  28,  1951  (503);  June  23,  1953  (814). 

Family  APHIDAE 

Subfamily  HORMAPHINAE  Gillette  and  Palmer 

Hormaphidinae  Baker,  1920a  :81. 

Hormaphinae  Gillette  and  Palmer,  1934:241;  Palmer,  1952:376. 

The  members  of  this  subfamily  are  characterized  by  hav¬ 
ing  wings  with  reduced  venation;  media  of  fore  wing  simple 
or  oncebranched ;  cubitus  and  anal  veins  often  fused  near 
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base;  hind  wing  with  cubitus  often  absent.  Frontal  tuber¬ 
cles  and  thoracic  lobes  lacking.  Cornicle  mere  ring  or  absent. 
Scalelike  or  aleyrodiform  generations  often  occur.  Sexuales 

small  and  apterous.  Living  in  galls  or  free  on  leaves  of  host. 

KEY  TO  THE  TRIBES  OF  SUBFAMILY  HORMAPHINAE 

1.  Aleyrodiform  generations  not  developed.  (Not  taken  from  this 

region .  Oregmini 

Aleyrodiform  generations  developed . 2 

2.  Cornicles  absent;  insects  usually  gall  formers  (Plates  IX  A,  B) 

(p.  162) .  Hormaphini 

Cornicles  usually  present;  insects  usually  not  gall  formers;  (Not 

taken  from  this  region) . Cerataphini 

Subfamily  HORMAPHINAE 

Tribe  HORMAPHINI  Gillette  and  Palmer 

Hormaphidini  Baker,  1920a  :83. 

Hormaphini  Gillette  and  Palmer,  1934:242;  Palmer,  1952:377. 

The  members  of  this  tribe  are  separated  from  the  other 
tribes  of  this  subfamily  in  that  the  cornicles  are  absent  and 
aleyrodiform  generations  are  developed.  Wax  is  secreted  from 
special  glands,  secondary  sensoria  annular;  cauda  knobbed 
and  anal  plate  bilobed.  Two  genera  are  represented  in  Nova 
Scotia. 

KEY  TO  GENERA  OF  TRIBE  HORMAPHINI 

1.  Antennae  of  alatae  3-segmented  (Fig.  133);  hind  wing  with  only 

media  (p.  163) . Hormaphis 

-.  Antennae  of  alatae  5-segmented;  hind  wing  with  both  media  and 
cubitus  (p.  162) . Hamamelistes 

Tribe  HORMAPHINI 

Genus  HAMAMELISTES  Shimer 

Shimer,  1867:284;  Baker,  1920a:83;  Palmer,  1952:378. 

Genotype  Hamamelistes  spinosus  Shimer 

Figs.  49,  50,  51 

Hamamelistes  spinosus  Shimer,  1867:284;  Pergande,  1901:25; 
Hottes  and  Frison,  1931a :375;  Gillette  and  Palmer,  1934:242; 
Palmer,  1952:378. 
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Purplish-black  apterous  and  alate  forms  were  found  in 
dense  colonies  on  the  underside  of  leaves  of  the  host,  Betula 
papyrifera  Marsh  (Fig.  49).  This  same  species  was  taken 
on  Hamamelis  virginiana  Linn.  It  was  found  by  Pergande 
(1901 :25)  to  alternate  in  its  life  history  between  the  same  two 
hosts,  i.e.,  witch-hazel  and  birch.  The  overwintering  eggs 
are  laid  on  witch-hazel  in  the  spring  or  early  summer  and 
do  not  hatch  until  the  following  spring,  at  which  time  the  stem 
mothers  bud-galls  of  spiny  appearance  on  witch-hazel  (Figs. 
50,  51).  An  overwintering  coccidiform  generation  is  also 
known  to  occur  on  birch,  and  their  offspring  produce  the  com¬ 
mon  corrugations  or  pseudo-galls  between  the  lateral  veins 
of  birch  leaves  (Fig.  49).  The  winged  migrants  produced  on 
the  birch  return  to  witch-hazel  in  late  spring  and  produce  the 
sexual  generation. 

Collections:  On  underside  of  leaves  of  Betula  papyrifera  Marsh, 
(paperbirch),  PICTOU  COUNTY,  Scotsburn,  July  6,  1952  (643).  On 
underside  of  leaves  of  Hamamelis  virginiana  Linn.,  (witch-hazel). 
CUMBERLAND  COUNTY,  Collingwood,  July  7,  1952  (642). 

Tribe  HORMAPHINI 

Genus  HORMAPHIS  Osten-Sacken 

Osten-Sacken,  1861:422;  Sanborn,  1904:17;  Baker,  1920a  :84; 

Hottes  and  Frison,  1931a  :376. 

Hormaphis  hamamelidis  (Fitch) 

Figs.  51.1,  51.2,  51.3,  116,  133,  182 

Brysocrypta  hamamelidis  Fitch,  1851:69. 

Hormaphis  hamamelidis  (Fitch);  Perganda,  1901:25;  Baker,  1920a: 

84;  Hottes  and  Frison,  1931a :376. 

This  small  gall-forming  aphid  was  found  on  practically 
all  Hamamelis  virginiana  Linn,  (witch-hazel)  in  the  vicinity 
of  Halifax  and  Sackville,  Halifax  County.  The  upper  leaf 
surface  was  covered  with  small  cone-shaped  galls  (Fig.  51.1), 
red  and  yellowish-green  in  color,  which  projected  upward  from 
the  leaf  surface.  Alatae,  apterae  and  nymphs  were  taken 
from  within  these  galls. 

The  rather  complicated  life  history  of  this  species  was 
worked  out  by  Pergande  (1901).  The  egg  stage  overwinters 
on  witch-hazel,  hatching  into  stem  mothers  in  the  spring  which 
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cause  the  formation  of  these  conical  galls  on  the  upper  surface 
of  the  leaves.  The  second  generation  produced  in  these  galls 
(Fig.  51.3)  are  alate  and  migrate  to  birches  (as  did  H.  spino- 
sus)  in  late  spring  or  early  summer.  These  alate  migratory 
forms  produce  “aleurodiform”  generations  on  the  birch.  By 
late  summer  the  aleurodiform  generations  produce  alatae 
which  migrate  back  to  witch-hazel  and  then  produce  sexual 
forms  that  lay  the  eggs  which  overwinter. 

Collections:  On  Hamamelis  virginiana  Linn.,  (witch-hazel)  in 
region  of  Halifax  and  Sackville,  HALIFAX  COUNTY,  August  9,  1949 
(355).  Common  in  this  area.  None  taken  from  alternate  host,  Betula 
spp.  (birch). 

Family  APHIDAE 

Subfamily  MINDARINAE  Baker 
Baker,  1920a  :61. 


Characters  described  below  under  genus  Mindarus. 


Subfamily  MINDARINAE 

Genus  MINDARUS  Koch 

Koch,  1856:277;  Baker,  1920a  :62;  Theobald,  1929:318;  Palmer, 
1952:346. 

This  genus  is  characterized  by  having  the  radial  sector 
of  the  fore  wing  arising  at  the  proximal  end  of  stigma;  media 
is  only  once-branched;  stigma  long  and  tapering,  reaching  to 
tip  of  wing;  hind  wing  with  both  media  and  cubitus  present. 
Frontal  tubercles  lacking;  vertex  slightly  convex.  Antennae 
6-segmented;  unguis  shorter  than  base  of  VI;  secondary 
sensoria  oval  to  transverse.  Cornicles  mere  rings;  cauda  small, 
elongate,  not  semilunar.  Rostrum  obtuse,  V  indistinct. 
Sexulaes  small,  and  apterous  with  functional  beaks;  oviparae 
without  tibial  sensoria;  lay  8-9  eggs.  Forms  living  free  upon 
twigs  of  conifers,  causing  curling  of  needles. 

Genus  type  (mono typical),  Mindarus  abietinus  Koch, 
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Subfamily  MINDARINAE 

Mindarus  abietinus  Koch 

The  Balsam  Twig  Aphid 
Figs.  12,  13,  14,  15,  110,  144 

Mindarus  abietinus  Koch,  1856:277;  Patch,  1910a:242;  Theobald, 
1929:318;  Gillette  and  Palmer,  1934:242;  Palmer,  1952:346. 

Schizoneura  pinicola  Thomas,  (1879:137). 

These  aphids  feed  between  the  needles  of  the  host  along 
the  growing  meristems  of  Abies  balsamea  (Fig.  14),  producing 
so  much  flocculence  that  it  appears  like  a  covering  of  snow  on 
the  light  green  new  growth  of  the  stem  tips  (Fig.  12).  The 
young  needles  are  caused  to  curl  and  remain  malformed  until 
they  drop  off  (Fig.  13).  In  most  cases  only  apterous  forms 
were  present,  but  alatae  were  produced  in  the  laboratory  in 
about  three  days  after  collections. 

On  Picea  glauca  this  same  aphid  feeds  at  the  base  of  the 
needles  on  the  stem  near  the  distal  end  of  growing  branches, 
producing  whittish  flocculent  masses  encasing  droplets  of 
honey-dew  exudate  (Fig.  15).  Other  than  general  debilita¬ 
tion  of  host  as  result  of  feeding,  it  does  not  appear  to  produce 
any  curling  of  needles  as  it  does  on  Abies  balsamea,  perhaps 
because  of  the  greater  rigidity  of  the  spruce  needles,  nor  has 
the  spruce  been  as  heavily  infested  with  this  aphid  as  the  fir. 
Usually  by  mid- July  these  aphids  have  migrated  from  both 
spruce  and  fir  to  some  other  host,  though  specimens  have  been 
taken  on  spruce  and  fir  as  late  as  mid-August. 

The  fundatrix  of  this  species  is  pale  yellow  with  dusky 
lateral  areas  and  woolly  secretion  posteriorly.  Alate  vivi¬ 
parous  forms  have  a  brown  head  and  thorax  with  pale  greenish 
abdomen,  marked  by  dusky  dorsal  dashes  and  covered  with 
flocculence.  For  further  descriptive  data  on  all  forms  consult 
Theobald  (1929:318)  and  Palmer  (1952:346). 


Collections:  On  growing  meristem  of  Abies  balsamea  (L)  Mill, 
(balsam  fir).  HALIFAX  COUNTY:  Kearney  Lake,  June  24,  1949  (310); 
Hammond  Lake,  June  28,  1949  (312);  Sandy  Lake,  June  29,  1949  (319); 
Sheldrake  Lake,  August  30,  1949  (354);  Fletcher’s  Lake,  August  12,  1949 
(346.1).  ANTIGONISH  COUNTY:  Beech  Hill  Road,  June  14,  1950 
(407),  June  16,  1950  (409),  June  21,  1950  (411),  June  30,  1950  (409),  June 
15,  1951  (409),  July  2,  1952  (617).  Culington  Forks,  June  24,  1950  (413- 
415);  Beaver  Mountain  Road,  June  24,  1950  (417);  Fairmont  Road,  July  3, 
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1950  (409);  Lochaber  (10  miles  east),  July  4,  1953  (829);  Route  7, 
August  9,  1950  (465);  Route  4,  June  27,  1953  (816);  North  Shore  Road, 
July  11,  1950  (409).  GUYSBOROUGH  COUNTY:  Sloane  Lake, 
July  27,  1951  (409);  Larry’s  River,  July  18,  1953  (855).  PICTOU 
COUNTY,  Sunnybrae,  July  28,  1951  (409).  RICHMOND  COUNTY: 
Port  Hastings,  August  13,  1951  (409);  Grand  River,  past  St.  Peter’s, 
July  11,  1951  (407).  INVERNESS  COUNTY:  Glendale,  August  14, 
1951*;  East  Lake  Ainslee,  August  15,  1951*.  VICTORIA  COUNTY: 
Aspee  River  Valley,  August  17,  1951*;  Bay  St.  Lawrence,  August  17, 
1951*;  Neil  Harbour,  August  17,  1951*;  Dingwall,  August  17,  1951*. 

On  young  stems  of  Picea  glauca,  (white  spruce).  HALIFAX 
COUNTY:  Route  2,  August  12,  1949  (346.1);  Fletcher’s  Lake,  August 
12,  1949  (346.1);  Fairmont  Road,  July  4,  1950  (431.1  and  432);  Hammond 
Lake,  June  28,  1949  (313).  ANTIGONISH  COUNTY:  Fairmont  Road, 
June  26,  1952  (616);  Jimtown,  July  4,  1952  (830). 

*Field  observations  only. 
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PART  III 

HOST  PLANT  LIST 

This  list  includes  all  host  plants  recorded  in  connection 
with  the  foregoing  descriptions  of  the  aphids  collected  in  the 
regions  of  Nova  Scotia  herein  treated.  The  identifications  of 
the  plants  were  made  with  the  assistance  of  the  following  bot¬ 
anical  works:  Roland,  A.  E.  (1944-45);  MacDonald,  D.  A. 
(1949);  Preston,  R.  J.,  Jr.  (1848);  Bailey,  L.  H.  (1942);  and 
Dore,  W.  G.  and  A.  E.  Roland  (1942). 

The  host  determinations  were  checked  by  various  stud¬ 
ents  and  members  of  the  department  of  biology  of  Acadia 
University,  Wolfville,  N.  S.  where  exists  the  best  and  most 
extensive  herbarium  in  the  Maritime  Provinces. 

Abies  balsamea  (L)  Mill.  (Balsam  Fir) 

Mindarus  abietinus  (Koch) 

Acer  Pensylvanicum  L.  (Striped  Maple) 

Eriosoma  lanigerum  (Hausmann) 

Acer  rubrum  L.  (Red  Maple) 

Drepanaphis  spp.  Del  Guercio 
Drepanaphis  parvus  (Smith) 

Periphyllus  americanus  (Baker) 

Periphyllus  lyropictus  (Kesslar) 

Periphyllus  testudinacea  (Fernie) 

Acer  saccharinum  L.  (Silver  Maple) 

Drepanaphis  acerifolii  (Thomas) 

Periphyllus  americanus  (Baker) 

Periphyllus  lyropictus  (Kessler) 

Acer  saccharum  Marsh  (Sugar  Maple) 

Drepanaphis  utahensis  (Knowlton  and  Smith) 

Periphyllus  americanus  (Baker) 

Periphyllus  testudinacea  (Fernie) 

Achillaea  Millefolium  L.  (Yarrow) 

Macrosiphum  frigidae  (Oestlund) 

Macrosiphum  ludovicianae  (Oestlund) 

Aesculus  Hippocastanum  L.  (Horse  chestnut) 

Periphyllus  americanus  (Baker) 
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Alnus  spp.  B.  Ehrh.  (Alder) 

Drepanaphis  acerifoliae  (Thomas) 

Glyphina  alni  (Shrank) 

Myzocallis  alnifohae  (Fitch) 

Myzocalhs  coryli  (Goeze) 

Oestlundiella  flava  (Davidson) 

Amelanchier  Wiegandii  Niels.  (Wild  Pear) 

Aphis  cerasifoliae  (Fitch) 

Aphis  crataegifoliae  (Patch) 

Eriosoma  americanum  (Riley) 

Mindarus  abietinus  Koch  (Possibly  a  stray) 
Rhopalosiphum  fitchii  (Sanderson) 

Anaphalis  margaritacea  (L.)  (Pearly  Everlasting) 
Macrosiphum  ambrosiae  (Thomas) 
Macrosiphum  erigeronensis  (Thomas) 

Aralia  nudicaulis  L.  (Wild  Sarsaparilla) 
apterous  only 

Arctium  minus  (Hill.)  Benth.  (Common  Burdock) 
Aphis  fabae  Scopoli  (Aphis  rumicis  (L  )  ) 
Macrosiphum  spp. 

Aster  spp.  (Tourn.)  L.  (Aster) 

Macrosiphum  ambrosiae  (Thomas) 
Macrosiphum  erigeronensis  (Thomas) 
Macrosiphum  rudbeckiae  (Fitch) 

Aster  umbellatus  Mill.  (Tall  White  Aster) 
Macrosiphum  ambrosiae  (Thomas) 
Macrosiphum  rudbeckiae  (Fitch) 

Barbarea  vulgaris  R.  Br.  (Sweet  Rocket) 
Rhopalosiphum  pseudobrassicae  (Davis) 

Betula  alba  L.  (Birch) 

Euceraphis  betulae  (L) 

Euceraphis  gillettei  Davidson 

Betula  lutea  Michx.  (Yellow  Birch) 

Aphis  maculatae  (Oestlund) 

Calaphis  betulaecolens  (Fitch) 
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Euceraphis  betulae  (L.) 

Euceraphis  deducta  Baker 
Euceraphis  gillettei  Davidson 
Myzocallis  spp. 

Neosymydobius  annulatus  (Koch) 

Neosymydobius  americanus  (Baker) 

Betuia  papyrifera  Marsh.  (White,  Paper  or  Canoe  Birch) 

Aphis  pomi  (DeGeer) 

Calaphis  betulaecolens  (Fitch) 

Euceraphis  betulae  L. 

Euceraphis  gillettei  Davidson 
Hamamelistes  spinosus  (Shinier) 

Neosymydobius  americanus  (Baker) 

Betuia  populifolia  Michx.  (Wire  Birch) 

Calaphis  betulaecolens  (Fitch) 

Euceraphis  betulae  (L.) 

Euceraphis  deducta  Baker 
Euceraphis  gillettei  Davidson 
Neosymydobius  americanus  Baker 

Chenopodium  album  L.  (Lamb’s  Quarters,  Pigweed) 

Hyalopterus  atriplicis  (L.) 

Cirsium  (Tourn)  L.  spp.  (Thistle) 

Aphis  cardui  (L.) 

Comptonia  peregrina  (L)  Coulter  (Sweet  Fern) 

Cepegilletea  myricae  (Patch) 

Corylus  cornuta  Marsh  (Hazelnut) 

Myzocallis  alnifoliae  (Fitch) 

Myzocallis  coryli  (Goeze) 

Cornus  stolonifera  Michx.  (Red  Osier  Dogwood) 

Aphis  L.  spp. 

Aphis  helianthi  Monell 
Aphis  neogillettei  Palmer 

Crataegus  macrosperma  var.  acutibola  (Hawthorne)  (Sarg.)  Eggl. 
Amphorophora  crataegi  (Monell) 

Myzus  cerasi  (Fab.) 

Prociphilus  corrugatans  (Sirrine) 
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Crataegus  monogyna  Jacq.  (English  Hawthorn) 
Aphis  crataegifoliae  Fitch 
Eriosoma  crataegi  (Oestlund) 

Daucus  carota  L.  (Wild  Carrot,  Queen  Anne’s  Lace) 
Toxopera  aurantii  (Fonse)  (Errant  to  Daucus) 

Diervilla  Lonicera  Mill.  (Bush  Honeysuckle) 
apterous  only 

Epilobium  angustif olium  L.  (Fireweed) 

Aphis  oenotherae  Oestlund 

Erigeron  L.  spp.  (Fleabane) 

Macrosiphum  ambrosiae  (Thomas) 

Eupatorium  maculatum  L.  (Joe  Pye  Weed) 
Macrosiphum  ambrosiae  (Thomas) 

Eupatorium  perfoliatum  L.  (Boneset) 

Macrosiphum  solanifolii  (Ashmead) 

Fagus  grandifolia  Ehrh.  (Beech) 

Euceraphis  betulae  (Koch) 

Euceraphis  gelletei  Davidson 
Phyllaphis  fagi  (L.) 

Fraxinus  americana  L.  (White  Ash) 

Periphyllus  testudinacea  (Fernie) 

Prociphilus  venafuscus  (Patch) 

Galeopsis  Tetrahit  L.  (Hemp  Nettle) 

Capitophorus  ribis  (L.) 

Hamamelis  virginiana  L.  (Witch-hazel) 
Hamamelistes  spinosus  (Shimer) 

Hormaphis  hamamelidis  (Fitch) 

Helianthus  tuberosus  L.  (Artichoke) 

Aphis  cardui  L. 

Hieracium  (Tourn.)  L.  spp.  (Hawkweed) 
Macrosiphum  rudbeckiae  (Fitch) 
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Hieracium  floribundum  Wimm.  and  Grab.  (King  Devil) 

Kakima  purpurascens  (Oestlund) 

Macrosiphum  Passerini  spp. 

Macrosiphum  erigeronensis  (Thomas) 

Macrosiphum  solanifolii  (Ashmead) 

Hieracium  scabum  Michx.  (Rough  Hawkweed) 

Macrosiphum  rudbeckiae  (Fitch) 

Impatiens  capansis  Meerb.  (Spotted  Touch-me-not) 

Macrosiphum  sp.  apterous  only 

Kalmia  angustifolia  L.  (Sheep  Laurel,  Lambskill) 
apterous  only 

Larix  laricina  (DuRoi)  Koch.  (Tamarack,  Larch,  Hackmatack) 
Cinara  laricis  (Hartig) 

Mindarus  abietinus  (Koch) 

Lathy r us  japonicus  Willd.  (Wild  Pea) 

Macrosiphum  solanofolii  (Ashmead) 

Lupinus  (Tourn.)  L.  (Lupine) 

Macrosiphum  albifrons  (Essig) 

Malus  pumila  L.  (Apple) 

Aphis  pomi  (DeGeer) 

Matricaria  matricarioides  (Pineapple  Weed)  (Less.)  Porter 
Rhopalosiphum  maidis  (Fitch) 

Myrica  pensylvanica  (Loisel)  (Bayberry) 

Aphis  L.  spp. 

Oenothera  biennis  L.  (Common  Evening  Primrose) 

Macrosiphum  pseudorosae  Patch 

Ostrya  virginiana  (Mill.)  K.  Koch.  (Hop  Hornbean) 

Myzocalis  coryli  (Goeze) 

Parthenocissus  quinquefolia  (L.)  Virginia  Creeper,  Planch.  (Boston 
Ivy) 

Aphis  folsomii  (Davis) 
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Picea  glauca  (Moench)  Voss  (White  Spruce) 

Chermes  abietis  L.  (Adelgid) 

Chermes  lariciatus  Patch  (Adelgid) 

Chermes  similis  (Gillette)  (Adelgid) 

Cinara  curvipes  (Patch) 

Cinara  laricis  (Hartig) 

Cinara  palmerae  (Gillette) 

Cinara  piceicola  (Cholodkovsky) 

Cinara  pinicola  (Kaltenbach) 

Cinara  thatcheri  Knowlton  and  Smith 
Mindarus  abietinus  (Koch) 

Picea  mariana  (Mill.)  BSP  (Black  or  Bog  Spruce) 
Cinara  palmerae  (Gillette) 

Pinus  resinosa  Ait.  (Red  Pine) 

Eulachnus  rileyi  (Williams) 

Pinus  Strobus  L.  (White  Pine) 

Cinara  strobi  (Fitch) 

Poa  spp.  (Grass) 

Amphorophora  nebulosa  (H.  and  F.) 

Macrosiphum  granarium  (Kirby) 

Populus  balsamifera  L.  (Balsam  Poplar) 

Chaitophorus  popullelus  G.  &  P. 

Pemphigus  junctisensoriatus  (Mason) 

Pemphigus  populi- venae  (Fitch) 

Populus  grandidentata  (Large-toothed  Aspen)  (Michx.) 
Chaitophorus  populifoliae  (Davis) 

Periphyllus  populicolus  (Thomas) 

Pterocomma  populifoliae  (Fitch) 

Populus  tremuloides  Michx.  (Trembling  Aspen) 
Amphorophora  sonchi  (Oestlund) 

Aphis  maculatae  Oestlund 
Asiphum  pseudobrysum  (Walsh) 

Asiphum  rosettei  Maxson 
Asiphum  sacculi  Gillette 
Chaitophorus  populifoliae  (Oestlund) 

Periphyllus  populicolus  (Thomas) 

Pterocomma  populifoliae  (Fitch) 
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Prunus  pensylvanica  L.  (Pin  Cherry) 
Aphis  cerasifoliae  Fitch 
Myzus  cerasi  (Fabricius) 

Myzus  persicae  (Sulzer) 

Prunus  virginiana  L.  (Choke  Cherry) 
Aphis  cerasifoliae  Fitch 

Pryus  (Aronia)  spp.  (Chokeberry) 
apterous  only 

Quercus  borealis  Michx.  (Red  Oak) 
Myzocallis  bella  (Walsh) 

Myzocallis  walshii  (Monell) 

Rosa  L.  spp.  (Wild  Rose) 

Capitophorus  fragifolii  (Cockerrell) 
Macrosiphum  rosae  (L.) 

Rosa  florabunda  (Cultivated  Rose) 
Macrosiphum  rosae  (L.) 
Macrosiphum  solanofolii  (Ashmead) 


Rubus  L.  spp.  (Raspberry,  Blackberry) 
Amphorophora  rubi  (Kaltenbach) 
Amphorophora  rubicola  (Oestlund) 
Cerosipha  rubifolii  (Thomas) 

Rumex  crispus  L.  (Curled  Dock) 

Aphis  fabae  Scopoli 

Salix  (Tourn.)  L.  spp.  (Willow) 

Aphis  saliceti  (Kaltenbach) 

Chaitophorus  populifoliae  Davis 

Sambucus  canadensis  L.  (Common  Elder) 
Aphis  sambucifoliae  (Fitch) 

Sambucus  pubens  Michx.  (Red-berried  Elder) 
Aphis  sambucifoliae  (Fitch) 

Scirpus  (Tourn.)  L.  spp.  (Bulrush) 
apterous  only 
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Senecio  Jacobaea  L.  (Ragwort,  Stinking  Willie) 
Aphis  cardui  L. 

Macrosiphum  rudbeckiae  (Fitch) 

Macrosiphum  Valerianae  (Clarke) 

Rhopalosiphum  spp.  Koch 

Solidago  L.  spp.  (Golden-rod) 

Macrosiphum  ambrosiae  (Thomas) 

Macrosiphum  erigeronensis  (Thomas) 
Macrosiphum  rudbeckiae  (Fitch) 

Sonchus  (Tourn.)  L.  (Sow  Thistle) 

Amphorophora  sonchi  (Oestlund) 

Spiraea  latifolia  Borkh.  (Meadow-sweet,  Hardhack) 
Aphis  spiraephila  (Patch) 

Macrosiphum  Passerini  spp. 

Spiraea  tomentosa  L.  (Steeplebush) 
apterous  only 

Tilia  americana  L.  (Linden,  Basswood) 

Myzocallis  tiliae  (L.) 

Trifolium  pratense  (L.)  (Red  Clover) 

Macrosiphum  pisi  (Kaltenbach) 

Ulmus  americana  L.  (American  Elm) 

Eriosoma  lanigerum  (Hausmann) 

Ulmus  Montana  (Imported  Elm) 
apterous  only 

Vaccinium  (L.)  spp.  (Blueberry) 

Cinara  Curtis  spp. 

Mindarus  abietinus  Koch  (Errant  to  Vaccinium) 

Viburnum  alnifolium  (Marsh)  (Hobble  Bush) 

Aphis  viburniphila  Patch 

Viburnum  cassinoides  L.  (Withe-rod,  Wild  Raisin) 
Aphis  viburniphila  Patch 

Zea  Mays  (Cultivated  Corn) 

Rhopalosiphum  maidis  (Fitch) 


Forest  Aphidae  of  Nova  Scotia 


175 


LITERATURE  CITED 

ARCHIBALD,  KALMAN  DALE 

1957  Report  of  the  Forest  Aphidae  (Homoptera)  of  Nova  Scotia 
together  with  Species  and  Host  Plant  Lists. 

Ann.  Ent.  Soc.  America  50  (1)  :  38-42. 

ASHMEAD,  WILLIAM  H. 

1882.  On  the  Aphididae  of  Florida,  with  descriptions  of  new  species. 
Can.  Ent.  14: 88-93. 

AVERILL,  ALICE  W. 

1945.  Supplement  to  Food-Plant  catalogue  of  the  Aphids  of  the 
world. 

Maine  Agri.  Exp.  Sta.  Bui.  393-s  :  1-50. 

BAILEY,  L.  H. 

1924.  Manual  of  Cultivated  Plants. 

The  Macmillan  Company,  New  York. 

BAKER,  A.  C. 

1915.  The  woolly  apple  aphis. 

U.  S.  Dept.  Agr.  Rpt.  101:  1-56. 

1916a.  A  review  of  the  Pterocommina. 

Can.  Ent.  48:  280-289. 

1916b.  A  synopsis  of  the  genus  Calaphis. 

Ent.  Soc.  Washington  Proc.  18:  184-189. 

1916c.  Baker  and  Turner.  Morphology  and  biology  of  the  green 
apple  aphis. 

Jour.  Agr.  Research  5:  955-994. 

1916d.  Jour.  Agr.  Research  6:  1118-1119. 

1916e  The  identity  of  Eriosoma  querci  Fitch. 

Ent.  News  27:  359-366. 

1917a.  Eastern  aphids,  new  or  little  known,  Part  II. 

Jour.  Econ.  Ent.  10:  420-433. 

1918a.  Our  Birch  Symydobius  distinct  from  the  European  (Aphididae, 
Horn.). 

Can.  Ent.  9:  318-320. 

1918b.  The  dimorphs  of  species  of  Chaitophorus. 

Biol.  Soc.  Washington  Proc.  31 :  85-88. 

1919a.  On  the  use  of  the  names  Lachnus  and  Lachniella  (Horn.) 
Can.  Ent.  51:  211-212. 

1919b.  Baker  and  Turner,  Apple-grain  aphis. 

Jour.  Agr.  Research  18:  311-324. 

1919c.  Fitch’s  thorn  leaf  aphis. 

Biol.  Soc.  Washington,  Proc.  32:  185-186. 

1920a.  Generic  classification  of  the  Hemipterous  family  Aphididae. 

U.  S.  Dept.  Agr.  Bui.  826:  1-109. 

1920b.  Control  of  aphids  injurious  to  orchard  fruits,  etc. 

U.  S.  Dept.  Agr.  Farmers  Bui.  1128:  1-48,  U.S.D.A. 


176 


Kalman  Dale  Archibald 


1921.  On  the  family  name  for  the  plant  lice. 

Ent.  Soc.  Washington  Proc.  23:  101-103. 

1923.  Callipterini  in  Hemipters  of  Connecticut. 

Connecticut  State  Geol.  and  Nat.  Hist.  Survey  Bui.  34: 
271-290. 

BECKER,  GEO.  G. 

1918.  The  apple  woolly  aphis. 

Univ.  of  Arkansas  Agr.  Exp.  Sta.  Bui.  154:  3-22. 

BORNER,  CARL. 

1930.  Beitrage  zu  einem  neuen  System  der  Blattlause. 

Arch.  f.  klass.  u.  Phylog.  Ent.  1:  115-194. 

BORROR,  D.  J.  and  DELONG,  D.  M. 

1954.  An  Introduction  to  the  Study  of  Insects. 

Rinehart  and  Co,,  N.  Y. 

BOYER  DE  FONSCOLOMBE,  M. 

1841.  Description  des  pucerons  qui  se  trouvent  aux  environs  d’aix. 
Ann.  Soc.  Ent.  France  10:  157-198. 

BRITTON,  W.  E. 

1923.  Guide  to  the  Insects  of  Connecticut  (Section  by  Edith  M. 
Patch  on  Aphididae). 

S.  T.  &  N.H.S.  Bui.  34:  250-330. 

BURNHAM,  J.  C. 

1938.  A  Contribution  to  the  List  of  the  Aphididae  of  the  Maritime 
Provinces  of  Canada. 

Can.  Ent.  180-188. 

BUCKTON,  GEORGE  BOWDLER. 

1876.  Monograph  of  The  British  Aphides. 

Vol.  I  London:  1-193. 

1879.  Monograph  of  the  British  Aphides. 

Vol.  2  London:  1-175. 

1881.  Monograph  of  the  British  Aphides. 

Vol.  3  London:  1-124. 

1883.  Monograph  of  the  British  Aphides. 

Vol.  4  London:  1-128. 

BURMEISTER,  HERMAN 

1835.  Handbuch  der  Entomologie, 

Zweiter  Band.  Berlin. 


Forest  Aphidae  of  Nova  Scotia 


177 


CHOLODKOVSKY,  N. 

1896.  Uber  die  auf  Nadelholzern  vorkommenden  Pemphigiden. 
Zool.  Anz.  No.  505:  148. 

1898.  Bietrage  zu  einer  Monographic  der  Coniferen-lause. 

Theil  11  Die  Gattung  Lachnus  Burm. 

Horae  Soc.  Ent.  Ross.  31:  603-674. 

1907  Die  Coniferen-Lause  Chermes. 

(From  Patch,  Edith  M.  Chermes  of  Main  Conifers. 

Bui.  173:290,  Dec.  1909.  Maine  Agr.  Exp.  Sta.). 

CLARKE,  WARREN  T. 

1903.  A  list  of  California  Aphididae. 

Can.  Ent.  35:  247-254. 

COCKERELL,  T.  D.  A. 

1901.  A  new  plant  louse  injuring  strawberry  plants  in  Arizona. 

Can.  Ent.  33:  101. 

1903.  Some  Aphididae  of  the  genus  N ectarophora  from  New  Mexico. 
Can.  Ent.  35:  167-172. 

COWEN,  J.  H.  (in  Gillette  and  Baker) 

1859.  Aphididae. 

Bui.  Agr.  Expt.  Sta.  Colorado  Tech.  Ser.  1:  115-125. 

COX,  JAMES  A. 

1939.  A  preliminary  report  on  the  woolly  aphids  of  apple  and  haw¬ 
thorn. 

Jour.  Econ.  Ent.  32:  477-483. 

CRAIGHEAD,  F.  G. 

1950.  Insect  enemies  of  eastern  forests. 

N.  S.  Dept.  Agr.  Public  Bui.  No.  657. 

CURTIS,  J. 

1835.  xxx  British  Entomology,  12,  sec.  576. 

CUTRIGHT,  CLIFFORD  R. 

1925.  Subterranean  aphids  of  Ohio. 

Ohio  Agr.  Expt.  Sta.  Bui.  387 :  175-238. 

DAVIDSON,  J. 

1921.  Biological  studies  of  Aphis  rumicis  L. 

Bui.  Ent.  Research  12:  81-89. 

1925.  List  of  British  aphides. 

London,  p.  XI  +  176:  101. 


178 


Kalman  Dale  Archibald 


DAVIDSON,  W.  M. 

1912.  Aphid  notes  from  California. 

Journ.  Econ.  Ent.  5:  404-413. 

1914.  Plant-louse  notes  from  California. 

Jour.  Econ.  Ent.  7:  127-141. 

1915.  Little-known  western  plant-lice,  I. 

Jour.  Econ.  Ent.  8:  419-429. 

DAVIS,  JOHN  J. 

1908.  Ent.  News  XIX,  No.  4. 

1909a.  Studies  on  Aphididae.  II. 

Ann.  Ent.  Soc.  America  2:  30-42. 

1909b.  Biological  studies  on  three  species  of  Aphididae. 

U.  S.  Dept.  Agr.  Bur.  Ent.  Tech.  Ser.  12:  123-168. 

1910.  A  list  of  the  Aphididae  of  Illinois,  with  notes  on  some  of  the 
species. 

Jour.  Econ.  Ent.  3:  407-422. 

1911a.  List  of  the  Aphididae  of  Illinois,  with  notes  on  some  of  the 
species. 

Jour.  Econ.  Ent.  4:  325-331. 

1911b.  Williams’  “The  Aphididae  of  Nebraska”;  a  critical  review. 

Univ.  Stud.  Lincoln,  Nebraska.  II:  1-39. 

1912.  U.  S.  Dept.  Agr.,  Bur.  Ent.  Tech.  Ser.  25:  8. 

1914.  New  or  little  known  species  of  Aphididae. 

Can.  Ent.  46:  165-173,  226-236. 

1915.  The  pea  aphis  with  relation  to  forage  crops. 

U.  S.  Dept.  Agr.  Bui.  276:  1-67. 

1916.  Davis  and  Satterthwait.  The  false  cabbage  aphis. 

Purdue  Univ.  Agr.  Expt.  Sta.  Bui.  185:  915-939. 

DE  GEER,  CHARLES 

1773.  Memoires  pour  servir  a  l’histoire  des  insectes,  III. 

DORE,  W.  G.  and  A.  E.  ROLAND 
1942.  The  Grass  of  Nova  Scotia. 

Trans.  N.  S.  Inst.  Sci.  20:  77-288. 

EICHMANN,  ROBERT  D. 

1936.  The  cherry  aphid  and  the  cherry  maggot  of  the  Flathead 
Valley. 

Montana  State  Coll.  Agr.  Expt.  Sta.  Bui.  313:  1-6. 

ESSIG,  E.  O. 

1909.  Aphididae  of  southern  California  III. 

Pomona  Jour.  Ent.  1 :  98-99. 


Forest  Aphidae  of  Nova  Scotia 


179 


1911a. 

Apliididae  of  southern  California  VI. 

Pomona  Jour.  Ent.  3:  400-403. 

1911b. 

Host  index  to  California  plant  lice. 

Pomona  Jour.  Ent.  3:  457-468. 

1911c. 

Aphididae  of  southern  California  VII. 

Pomona  Jour.  Ent.  3:  524-557. 

1911d. 

Aphididae  of  southern  California  VIII. 

Pomona  Jour.  Ent.  3:  586-603. 

1917. 

Aphididae  of  California. 

California  Univ.  Pubs.,  Ent.  Vol.  I:  301-346. 

1942a. 

College  Entomology. 

The  Macmillan  Co.,  pp.  307-339. 

1942b. 

New  species  of  the  genus  Amphorophora. 

Ann.  Ent.  Soc.  America  35:  1-16. 

1948. 

Mounting  aphids  and  other  small  insects  on  microscope  slides. 
Pan-Pacific  Ent.  24:  9. 

FABRICIUS,  J.  C. 

1775. 

Systema  entomologiae.  p.  32-832. 

1794. 

Entomologia  systematica,  IV:  216. 

FITCH,  ASA 

1851. 

Catalogue  of  the  known  Homoptera  of  the  state  of  New  York 
in  1851. 

4th  Ann.  Rpt.  St.  Cabinet  of  Nat.  Hist.  (New  York). 

Family  Aphidae,  pp.  65-69. 

1855. 

First  report  on  the  noxious,  beneficial  and  other  insects  of  the 
State  of  New  York. 

New  York  Agr.  Soc.  Trans.  14:  131. 

1856. 

Second  report  on  the  noxious,  beneficial  and  other  insects  of 
the  State  of  New  York. 

New  York  Agr.  Soc.  Trans.  15. 

1859. 

Fifth  report  on  the  noxious,  beneficial  and  other  insects  of  the 
State  of  New  York. 

New  York  Agr.  Soc.  Trans.  18:  781-854. 

FOLSOM, 

J.  W. 

1909. 

The  insect  of  clover  and  alfalfa. 

Twenty-fifth  report  of  the  State  Entomologist  on  the  Noxious 
and  Beneficial  Insects  of  the  State  of  Illinois,  pp.  41-124. 

FORBES, 

STEPHEN  A. 

1885. 

The  corn  plant  louse. 

Illinois  State  Ent.  Rept.  14:  25-33,  70. 

180 


Kalman  Dale  Archibald 


FRANSSEN,  C.  J.  H. 

1927.  Aphis  fabae  Scop.  En.  aanverwante  soorten  in  Nederland. 

H.  Veenman  &  Zonen-Wagingen.  pp.  1-90. 

GERSTAECKER,  CARL  EDUARD  ADOLPH 

1856.  (for  1854)  Bericht  uber  die  Wissenschaftlichen  Leistungen  im 
Gebiete  der  Entomologie  (in  Wiegmann,  Troschels  Archiv) : 
202. 

1859.  (for  1857) :  Ibid.  :249. 

GILLETTE,  C.  P. 

1898.  Colorado’s  worst  insect  pests  and  their  remedies. 

Agr.  Expt.  Sta.  Bui.  47. 

1907.  New  species  of  Colorado  Aphididae,  with  notes  upon  their 
life-habits. 

Can.  Ent.  39:  389-396. 

1908a.  Gillete  and  Taylor.  A  few  orchard  plant  lice. 

Colorado  Agr.  Expt.  Sta.  Bui.  133:  1-48. 

1908b.  New  species  of  Colorado  Aphididae,  with  notes  upon  their 
life-habits. 

Can.  Ent.  40:  17-20  and  61-68. 

1908c.  Aphis  gossypii  Glov. — medicaginis  Koch,  rumicis  Linn., 
forbesi  Weed,  oenotheriae  Oest.,  and  carbocolor  Gill. 

Jour.  Econ.  Ent.  I:  176-181. 

1908d.  Notes  and  descriptions  of  some  orchard  plant  lice  of  the  family 
Aphididae. 

Jour.  Econ.  Ent.  I:  302-310  and  359-369. 

1908e.  The  poplar  bark  aphid  ( Schizoneura  populi  n.  sp.)* 

Ent.  News  19:  1-3. 

1909.  Plant  louse  notes,  family  Aphididae. 

Jour.  Econ.  Ent.  2:  351-358  and  385-388. 

1910.  Plant  louse  notes,  family  Aphididae. 

Jour.  Econ.  Ent.  3:  367-371  and  403-407. 

1911a.  A  new  genus  and  four  new  species  of  Aphididae. 

Ent.  News  22:  440-444. 

1911b.  Two  Rhopalosiphum  species  and  Aphis  pulverulens  n.  sp. 

Jour.  Econ.  Ent.  4:  320-325. 

1911c.  Plant  louse  notes,  family  Aphididae. 

Jour.  Econ.  Ent.  4:  381-385. 

1914a.  Two  Colorado  Plant  lice. 

Ent.  News  25:  269-275. 

1914b.  Some  Pemphiginae  attacking  species  of  Populus  in  Colorado. 
Ann.  Ent.  Soc.  America  7 :  61-69. 

1915.  Gillette  and  Bragg.  Notes  on  some  Colorado  aphids  having 
alternate  food  habits. 

Jour.  Econ.  Ent.  8:  97-103. 


Forest  Aphidae  of  Nova  Scotia 


181 


1917a.  Some  Colorado  species  of  the  genus  Lachnus. 

Ann.  Ent.  Soc.  America  10:  133-144. 

1917b.  Gillette  and  Bragg.  The  migratory  habits  of  Myzus  ribis 
(Linn.). 

Jour.  Econ.  Ent.  10:  338-340. 

1918.  Gillette  and  Bragg.  Aphis  saliceti  (Kaltenbach),  Siphocoryne 
pastinacae  (Linn.),  and  allied  species. 

Can.  Ent.  50:  89-94. 

1924.  Gillette  and  Palmer.  New  Colorado  Lachnini. 

Ann.  Ent.  Soc.  America  17:  1-44. 

1927.  Notes  on  a  few  aphid  species  and  the  genus  Illinoia  Wilson 
Ann.  Ent.  Soc.  America  20:  344-348. 

1928.  Gillette  and  Palmer.  Notes  on  Colorado  Aphididae. 

Ann.  Ent.  Soc.  America  21:  1-20. 

1931.  Gillette  and  Palmer.  The  Aphidae  of  Colorado,  Part  I. 

Ann.  Ent.  Soc.  America  24:  827-934. 

1932.  Gillette  and  Palmer.  The  Aphidae  of  Colorado,  Part  II. 

Ann.  Ent.  Soc.  America  25:  369-496. 

1934.  Gillette  and  Palmer.  The  Aphidae  of  Colorado,  Part  III. 

Ann.  Ent.  Soc.  America  27 :  133-255. 

1936.  (in  list  and  Gillette).  Some  injurious  plant  lice  of  the  Ameri¬ 
can  elm. 

Colorado  Expt.  Sta.  Press  Bui.  89:  1-7. 

GOEZE,  J.  A.  E. 

1778.  Entomologische  Beitrage  zu  des  Ritters  Linne  Zwolfter  Ausg- 
abe  des  Natursystems.  Vol.  2:  311. 

GOOT,  P.  VAN  DER 

1913.  Zur  Systematik  der  Aphiden. 

Ti  jd.  Ent.  56:  69-155. 

1915.  Beitrage  zur  Kenntnis  der  Hollandischen  Blattlause. 

600  p.  Haarlem. 

GRANOVSKY,  A.  A. 

1928a.  A  review  of  Myzocallis  species  inhabiting  Alnus,  with  des¬ 
cription  of  a  new  species. 

Ann.  Ent.  Soc.  America  21:  546-565. 

1928b.  A  new  genus  and  species  of  Aphididae. 

Ent.  Soc.  Wash.  Proc.  30:  113-119. 

1930.  A  new  name  for  the  Genus  Quippelachnus  Oestlund. 

Proc.  Ent.  Soc.  Wash.  32:  63. 

GUERCIO,  (G.  DEL  GUERCIO) 

1900.  Prospetto  dell’  afidofauna  italica. 

Nuove  Rel.  R.  Staz.  Ent.  Agr.  Firenze.  2:  1-236. 


182 


Kalman  Dale  Archibald 


1909a.  Contrib.  alia  conosc.  d.  Lachnidi  Italiam. 

Redia.  5:  379.  173-359. 

1909b.  Concerning  two  new  genera  and  three  new  species  of  aphids 
of  California. 

Riv.  Pat.  Veg.  Pavia,  3  :  20-21. 

1911.  Intorno  ad  alcuni  af ididi  dolla  penisola  Iberica  edi  altre  raccolti, 
da  J.  S.  Tavares. 

Redia  7:  296-333. 

1913.  Generi  e  specie  nuove  di  afididi  o  nouvi  per  la  fauna  Italiani. 

Redia  9:  169-196. 

1917.  Redia  12:  208. 

HARDY,  J. 

1850.  xxx  North  Brit.  Agric.  2:  112-531. 

HARRIS,  M. 

1782.  Exposit.  English  Insects,  London:  66-67. 

HARTIG,  TH. 

1839.  Jahresberichte  uber  die  Fortschritte  der  Fortwissenschaft 
und  fortslichen  Naturkunde  in  Jahre  1836  and  1837  nebst 
Original-Abhandlungen  aus  dem  Gebiete  diser  Wissenschaften. 
Berlin-Forstner.  Abhandlungen,  I,  Heft  4,  pp.  640-646. 

1841.  Versuch  einer  Eintheilung  der  Pflanzenlause. 

Germar’s  Zeitschrift  fur  Entomologie,  Bd.  III. 

HAUSMANN,  J.  F. 

1802.  Beitrage  zu  den  Materialien  fur  sine  kunftige  Bearbeitung 
der  Gattung  der  Blattlause. 

Magazin  f.  Insektenkunde,  Bd.  I  (Heft.  3  u  4):  426-445. 
HAVILAND,  M.  D. 

1919.  On  the  life-history  and  bionomics  of  Myzus  ribis  L. 

Proc.  Roy.  Sec.  Edin.  XXXIX,  I,  8. 

HAVILAND,  M.  D. 

1920.  Ann.  App.  Biol.  VI,  4:  311. 

HAWBOLDT,  L.  S. 

1946.  Forest  Aphididae  (Master’s  Thesis)  Unpublished. 

University  of  New  Brunswick,  May. 

HAYHURST,  PAUL 

1909.  Observations  on  a  gall  aphid  ( Aphis  atriplicis  L.). 

Ann.  Ent.  Soc.  America  2:  88-89. 


Forest  Aphid ae  of  Nova  Scotia 


183 


HERIOT,  A.  D. 

1938.  Biological  and  morphological  differences  between  Eriosoma 
crataegi  and  Eriosoma  lanigerum  (Hausmann). 

Proc.  Ent.  Soc.  British  Columbia  Feb.  16  (9  pages  in  separate, 
not  numbered). 

HILLE  RIS  LAMBERS,  D. 

1933.  Notes  on  Theobald’s  “The  plantlice  or  Aphididae  of  Great 
Britain”. 

Stylops  2  (8):  169-176. 

1934.  Notes  on  Theobald’s  “The  plantlice  of  Aphididae  of  Great 
Britain”.  II  and  III. 

Stylops  3  (2):  25-33. 

1939.  Western  European  aphids. 

Zool.  Meded.  22:  79-119. 

1947.  Notes  on  the  genus  Periphyllus  v.  d.  Hoeven. 

Tijdschrift  Ent.,  88:  225-247. 

HODSON,  W.  E.  H. 

1937.  On  the  synonymy  and  biology  of  the  strawberry  aphis,  Capi- 
tophorus  fragariae  Theobald. 

Bui.  Ent.  Res.  23:  409-416. 

HOEVEN,  VAN  DER 

1836.  Over  een  klein  Hemiterum  ( Periphyllus  testudo). 

(1862)  Tijdschr.  Ent.  Nederland.  Ent.  Ver.  6:  1-7. 

HORI,  MATSUJI 

1930.  The  woolly  apple  aphis  in  Hokkaido,  with  special  reference  to 
its  controlling  methods, 

Hokkaido  Agr.  Expt.  Sta.  Rpt.  No.  24:  35-84. 

HORSFALL,  JOHN  LEWIS 

1925.  The  life  history  and  bionomics  of  Aphis  rumicis. 

Univ.  Iowa  Studies.  21:  (No.  2)  1-57. 

HOTTES,  F.  C. 

1930.  The  name  Cinara  versus  the  name  Lachnus. 

Biol.  Soc.  Wash.  Proc.  43:  185-188. 

1931a.  Hottes,  F.  C.  and  Frison,  T.  H.  The  Plant  lice,  or  Aphiidae 
of  Illinois. 

Bui.  Nat.  Hist.  Survey  19:  121-447. 

1931b.  Notes  concerning  the  first  papers  dealing  with  the  aphid  fauna 
of  America. 

Biol.  Soc.  Wash.  Proc.  44:  61-70. 


184 


Kalman  Dale  Archibald 


HUNTER,  W.  D. 

1901.  The  Aphididae  of  North  America. 

Iowa  Agr.  College  Expt.  Sta.  Bui.  60:  69-138. 

JACKSON,  C.  F. 

1908.  A  synopsis  of  the  genus  Pemphigus  with  notes  on  their  econo¬ 
mic  importance,  life  history  and  geographical  distribution. 
Proc.  Colombus  Hort.  Soc.  22:  160-218. 

JACOB,  F.  H. 

1945.  Class.  Brit,  black  aphides. 

Roy.  Ent.  Soc.  London  Proc.  (Ser.  B)  14:  102-110. 

JONES,  MARGARET  G. 

1942.  A  description  of  Aphis  ( Doralis )  rumicis  L.  and  comparison 
with  Aphis  ( Doralis )  fabae  Scop. 

Bui.  Ent.  Res.  33:  167-179. 

KALTENBACH,  J.  H. 

1843.  Monographic  der  Familien  der  Pflanzenlause. 

Aachen:  VIII  and  222. 

KESSLER,  HERMAN  FRIEDRICH 

1886.  Entwickelungs  und  Lebensgesch.  von  Ch.  aceris,  lyropictus 
und  testudinatus. 

Nova  Acta,  der  Kon.  Acad.  Leop.  Carol,  2:  151-179. 

KIRBY,  WILLIAM 

1798.  History  of  Tipulatritici  and  Ichneumon  tipulae  with  observa¬ 
tions  upon  other  insects  that  attend  the  wheat,  in  a  letter  to 
Thomas  Marsham,  Esq. 

Trans.  Linn.  Soc.  4:  230-239. 

KIRKALDY,  G.  W. 

1905.  Catalogue  of  the  genera  of  Aphidae  with  a  list  of  species 
described  as  new  from  1885. 

Can.  Ent.  37:  414-420. 

KNOWLTON,  GEORGE  F. 

1928.  Notes  on  a  few  species  of  Macrosiphina  from  Utah  with  des¬ 
criptions  of  two  new  species. 

Pan-Pacific  Ent.  5:  79-84. 

1929a.  A  new  juniper  aphid  from  Utah  with  notes  on  a  few  other 
species.  Part  II. 

Florida  Ent.  13:  4-8. 


Forest  Aphidae  of  Nova  Scotia 


185 


1929b.  Notes  on  a  few  species  of  Myzini  from  Utah  with  descriptions 
of  two  new  species. 

Can.  Ent.  61:  9-15. 

1929c.  Aphid  notes  from  Utah. 

Pan. -Pacific  Ent.  6:  33-42. 

1930.  Notes  on  Utah  Lachnea. 

Can.  Ent.  62:  152-161. 

1935.  Four  Lupine  aphids. 

Proc.  Ent.  Soc.  Washington  37:  112-115. 

1938a.  Three  Macrosiphina  aphids. 

Jour.  Kans.  Ent.  Soc.  11:  13-16. 

1938b.  Knowlton  and  Smith.  Notes  on  Western  Conifer  Aphids. 
Ent.  News:  49:  65-69. 

1938c.  Knowlton  and  Allen.  M acrosiphum  aphids  infesting  Artemi¬ 
sia. 

Can.  Ent.  70:  73-83. 

1945.  Knowlton  and  Allen.  Amphorophora  studies. 

Can.  Ent.  77:  111-114. 

1947.  A  new  maple  aphid  from  Utah  and  some  aphid  records. 

Jour.  Kans.  Ent.  Soc.  20:  24-26. 

KOCH,  C.  L. 

1854.  Die  Pflanzenlause. 

Nurnberg:  1-134. 

1855.  Die  Pflanzenlause. 

Nurnberg:  135-236. 

1856.  Die  Pflanzenlause. 

Nurnberg:  237-328. 

1857.  Die  Pflanzenlause. 

Nurnberg:  Index,  etc. 

LAING,  F. 

1926.  A  new  name  for  Dilachnus  Baker  (Aphididae). 

Entomologist  59:  322-323. 

LEACH,  W.  E. 

1818.  Note  on  the  insect  ( Aphis  lanigera). 

Trans.  Hort.  Soc.  London,  v.  3:  60-61. 

LINNAEUS,  C. 

1758.  Systema  Naturae,  Ed.  X:  451-455. 

1761.  Fauna  Suecica,  Ed.  II  (alt.):  258-262. 

1767.  Systema  Naturae,  Ed.  XII:  735. 

MACDONALD,  D.  A. 

1949.  Native  Trees  of  Canada,  4th.  Ed. 

Dept,  of  Mines  and  Resources,  Bui.  61. 


186 


Kalman  Dale  Archibald 


M ACGILLI VR AY ,  M.  E. 

1952.  Some  aphids  of  the  Genus  Aphis  from  the  Maritime  Provinces 
of  Canada. 

Can.  Ent.  LXXXIV,  No.  3,  March. 

1953.  MacGillivray  and  Spicer,  P.  P.  Aphid  parasites  collected  in 

New  Brunswick  in  1950. 

Can.  Ent.  LXXXV,  No.  11:  423-431. 

MALTAIS,  J.  B. 

1945.  A  Simple  Method  for  Mounting  Aphids  on  Microscope  Slides. 
Can.  Ent.  77(6):  103-104. 

MARCHAL,  PAUL 

1928.  Etude  biologique  et  morphologique  du  puceron  lanigere  du 
pommier. 

Ann.  Ser.  Epiphyties  14:  1-106. 

MASON,  PRESTON  W. 

1925.  A  revision  of  the  insects  of  the  aphid  genus  Amphorophora. 
U.  S.  Natl.  Mus.  Proc.  67:  1-92. 

1940.  A  revision  of  the  North  American  aphids  of  the  genus  Myzus. 
U.  S.  Dept.  Agr.  Miscell.  Pub.  371 :  1-30. 

MATHESON,  ROBERT 

1919.  A  study  of  the  plant  lice  injuring  the  foliage  and  fruit  of  the 
apple. 

Cornell  Univ.  Agr.  Expt.  Sta.  Mem.  24:  679-762. 

MATSUMURA,  SHONEN 

1918.  Trans.  Sappore  Nat.  Hist.  Soc.  7. 

MAXSON,  ASA  CHANDLER 

1915.  A  Schizoneuran  migrating  from  elm  to  the  apple. 

Ent.  News  26:  367-368. 

1923.  Some  unpublished  notes  on  Pemphigus  betae  Doane. 

Jour.  Econ.  Ent.  9:  500-505. 

1929.  Maxson  and  Knowlton.  The  tribe  Pemphigini  in  Utah. 

Ann.  Ent.  Soc.  America  22:  251-271. 

1934.  Four  new  pemphigids  from  Colorado. 

Ann.  Ent.  Soc.  America  27:  34-42. 

MONELL,  J. 

1879.  Notes  on  Aphidinae,  with  descriptions  of  new  species. 

U.  S.  Geol.  Survey  Bui.  5:  18-32. 


Forest  Aphidae  of  Nova  Scotia 


187 


OESLUND,  O.  W. 

1886.  List  of  the  Aphididae  of  Minnesota. 

Minnesota  Geol.  Nat.  Hist.  Survey  Dept.  14:  17-56. 

1887.  Synopsis  of  the  Aphididae  of  Minnesota. 

Minnesota  Geol.  Nat.  Hist.  Survey  Bui.  4:  1-100. 

1922.  A  synoptical  key  to  the  Aphididae  of  Minnesota. 

Nineteenth  Rpt.  State  Ent.  Minnesota.  1922:  114-151. 

OESTEN-SACKEN 

1861.  Stettiner  Ent.  Zeit.  p.  422. 

PADDOCK,  F.  B. 

1915.  The  turnip  louse. 

Texas  Agr.  Expt.  Sta.  Bui.  180:  7-77. 

PALMER,  MIRIAM  A. 

1936.  Additions  to  the  Aphidae  of  Colorado. 

Ann.  Ent.  Soc.  American  29:  729-748. 

1938.  Additional  Aphids  from  Colorado. 

Ibid.  31:  352-358. 

1945.  Supplementary  notes  on  ten  described  species  of  Lachnini. 

Ann.  Ent.  Soc.  America  38:  447-453. 

1952.  Aphids  of  the  Rocky  Mountain  Region. 

The  Thomas  Say  Foundation,  Vol.  5.  352  pp. 

PASSERINI,  GIOVANNI 

1856.  Gli  insetti  autori  delle  galle  del  Terebinto  e  del  Lent. 

Giornalei  Giardini  6:  1-8. 

1860.  Gli  afidi  con  un  prospetto  dei  generi  ed  alcune  species  nuove 
Italiane. 

Parma.  1-40. 

1863.  Aphididae  Italicae  hucusque  observatae. 

Archivo  per  la  Zoologia,  l’Anatomia  c  la  Fisiologia. 

Vol.  2  fasc.  2:  129-212. 

PATCH,  EDITH  M. 

1907.  The  potato  plant  louse. 

Maine  Agr.  Expt.  Sta.  Bui.  147:  235-257. 

1909a.  Chermes  of  Maine  Conifers. 

Maine  Agr.  Expt.  Sta.  Bui.  173:  277-308. 

1909b.  Pemphigus  venafuscus. 

Ent.  News  20:  319-322. 

1910a.  Gall  aphids  of  the  elm. 

Maine  Agr.  Expt.  Sta.  Bui.  181:  193-240. 

1910b.  Four  rare  aphid  genera  from  Maine. 

Maine  Agr.  Expt.  Sta.  Bui.  182:  241-248. 


188 


Kalman  Dale  Archibald 


1911.  Two  species  of  Macrosiphum. 

Maine  Agr.  Expt.  Sta.  Bui.  190:  81-92. 

1912a.  Aphid  pests  of  Maine. 

Maine  Agr.  Expt.  Sta.  Bui.  202:  159-178. 

1912b.  Woolly  aphid  migration  from  elm  to  mountain  ash. 

Jour.  Econ.  Ent.  5:  395-398. 

1913a.  Aphid  pests  of  Maine:  part  II. 

Maine  Agr.  Expt.  Sta.  Bui.  213:  73-92. 

1913b.  Woolly  aphids  of  the  elm. 

Maine  Agr.  Expt.  Sta.  Bui.  220:  259-273. 

1914.  Maine  aphids  on  the  rose  family. 

Maine  Agr.  Expt.  Sta.  Bui.  233:  253-280. 

1915a.  Woolly  aphid  of  elm  and  juneberry. 

Maine  Agr.  Expt.  Sta.  Bui.  241:  197-204. 

1915b.  Pink  and  green  aphid  of  potato. 

Maine  Agr.  Expt.  Sta.  Bui.  242:  205-223. 

1915c.  Two  clover  aphids. 

Jour.  Agr.  Research  3:  431-433. 

1916.  Elm  leaf  rosette  and  woolly  aphid  of  the  apple. 

Maine  Agr.  Expt.  Sta.  Bui.  256:  329-344. 

1917.  Eastern  aphids,  new  or  little  known:  Part  I. 

Jour.  Econ.  Ent.  10:  416-420. 

1918.  Eastern  aphids :  a  few  species  of  Prociphilus. 

Maine  Agr.  Expt.  Sta.  Bui.  270:  45-46. 

1919.  Three  pink  and  green  aphids  of  the  rose. 

Maine  Agr.  Expt.  Sta.  Bui.  282:  205-209. 

1923a.  The  summer  food  plants  of  the  green  apple  aphid. 

Maine  Agr.  Expt.  Sta.  Bui.  313:  45-68. 

1923b.  Aphididae  in  Hemiptera  of  Connecticut. 

Connecticut  State  Geol.  and  Nat.  Hist.  Survey  Bui.  34: 
250-256,  290-311,  329-335. 

1925.  Potato  aphids. 

Maine  Agr.  Expt.  Sta.  Bui.  323:  9-36. 

1929.  The  apple  aphid  and  the  citrus  aphid. 

Jour.  Econ.  Ent.  22:  698-699. 

1938.  Food-Plant  catalogue  of  the  Aphids  of  the  World. 

Maine  Agr.  Expt.  Sta.  Bui.  393:  35-431. 

PERGANDE,  THEODORE 

1901.  Two  species  of  plant  lice  inhabiting  both  the  witch-hazel  and 
birch. 

U.  S.  Dept.  Agr.  Div.  Ent.  Tech.  Ser.  9:  1-44. 

1904.  On  some  of  the  aphides  affecting  grains  and  grasses  of  the 
United  States. 

U.  S.  Dept.  Agr.  Div.  Ent.  Bui.  44:  1-23. 


Forest  Aphidae  of  Nova  Scotia 


189 


PHILLIPS,  W.  J. 

1916.  Macrosiphum  granarium,  the  English  grain  aphis. 

Jour.  Agr.  Res.  7:  463-480. 

PRESTON,  RICHARD  J.,  JR. 

1948.  North  American  Trees. 

The  Iowa  State  College  Press,  Ames,  Iowa. 

RILEY,  CHARLES  V. 

1879.  Biological  notes  on  the  Pemphiginae,  with  descriptions  of  new 
species. 

Bui.  United  States  Geol.  and  Geol.  Surv.  Terr.  5:  1-17. 

ROLAND,  A.  E. 

1944-  The  Flora  of  Nova  Scotia. 

1945.  Proc.  N.  S.  Inst.  Sci.  Vol.  XXI:  Part  3. 

ROSS,  E.  S. 

1953.  Insects  Close  Up. 

Calif.  Acad.  Sci.,  Univ.  of  Calif. 

ROSS,  WILLIAM  A. 

1917.  The  Secondary  host  of  Myzus  cerasi. 

Can.  Ent.  49:  434. 

SANBORN,  CHARLES  EMERSON 
1904.  Kansas  Aphididae. 

Kansas  Univ.  Sci.  Bui.  3:  1-82. 

SANDERSON,  E.  DWIGHT 

1902.  Report  of  the  entomologist. 

Ann.  Rept.  Delaware  Col.  Agr.  Expt.  Sta.  13:  127-199. 

SCHOUTEDEN,  H. 

1906.  Catalogue  des  Aphides  de  Belgique. 

Memoires  de  la  Societe  Entomologique  de  Belgique,  Tome 
XII,  pp.  189-246. 

SCHRANK,  F.  V.  P. 

1801.  Fauna  Boica,  II  Ingolstadt,  2:  102-139. 

SCOPOLI,  J.  A. 

1763.  Entomologia  Carniolica. 


190 


Kalman  Dale  Archibald 


SHIMER,  HENRY 

1867.  On  a  few  genus  of  Aphidae. 

Trans.  American  Ent.  Soc.  1:  283-285. 

SIMMS,  K. 

1927.  Korowka  welnista  ( Schizoneura  lanigera  Hausm.)  Studja 
nad  biolog ja. 

Tow.  Ogrodn,  w.  Krakowie.  (See  R.  A.  E.  24:  814). 
SIRRINE,  F.  A. 

1893.  A  new  species  of  Pemphigus  occurring  on  thorn. 

Proc.  Iowa  Acad.  Sci.  I:  129-131. 

SMITH,  CLYDE  F. 

1937.  Smith  and  Knowlton.  Macrosiphum  aphids  infesting  Chryso- 
thamnus  and  Gutierrezia. 

Can.  Ent.  69:  269-272. 

1941.  The  Genus  Prepanaphis  Del  Guercio  East  of  the  Rocky 
Mountains. 

Jour.  Elisha  Mitchell  Sci.  Soc.  57:  226-242. 

1943.  Smith  and  Knowlton.  The  aphid  genus  Drepanaphis  Del 
Guercio. 

Jour.  Elisha  Mitchell  Sci.  Soc.  59:171-176. 

SMITH,  JOHN  B. 

1900.  The  apple  plant  louse. 

N.  J.  Agr.  Expt.  Sta.  Bui.  143:  1-23. 

SMITH,  RALPH  H. 

1924 . Cir.  26,  Idaho  Agr.  Expt.  Sta. 

SOLIMAN,  LABIB  BOUTROS 

1927.  A  comparative  study  of  the  structural  characters  used  in  the 
classification  of  the  genus  Macrosiphum  of  the  family  Aphidi- 
dae,  with  special  reference  to  the  species  found  in  California. 
Univ.  California  Pub.  Ent.  4:  89-158. 

SULZER,  J.  H. 

1776.  Abgekurzte  Geschichte  Der  Insecten  4. 

Teile  I:  27-274;  11:71. 

SWAIN,  ALBERT  F. 

1919.  A  synopsis  of  the  Aphididae  of  California. 

California  Univ.  Pub.  Ent.  3:  1-221. 


Forest  Aphidae  op  Nova  Scotia 


191 


THEOBALD,  FRED  V. 

1912.  A  new  strawberry  aphis. 

Entomologist,  Vol.  XLX,  No.  591,  p.  223. 

1913.  The  aphides  on  mangolds  and  related  plants. 

Jour.  Bd.  Agr.  19:  (1-9  reprint). 

1926.  The  plant  lice  or  Aphididae  of  Great  Britain. 

London  I:  1-372. 

1927.  The  plant  lice  of  Aphididae  of  Great  Britain. 

London  2:  1-411. 

1929.  The  plant  lice  of  Aphididae  of  Great  Britain. 

London  3:  1-364. 

THOMAS,  CYRUS 

1877.  A  list  of  the  species  of  the  tribe  Aphidini,  family  Aphidae, 
(1878).  found  in  the  United  States,  which  have  been  heretofore  named, 
with  descriptions  of  some  new  species. 

Illinois  State  Lab.  Nat.  Hist.,  Bui.  2:  3-16. 

1879.  Noxious  and  beneficial  insects  of  the  state  of  Illinois. 

Eighth  Report  State  Ent.  1-212. 

THOMAS,  I.,  AND  F.  H.  JACOB 

1941.  The  genus  Pentatrichopus  Borner. 

Royal  Ent.  Soc.  London  Proc.  (B)  10: 107-123. 

TULLGREN, ALBERT 

1909.  Aphidologische  studien. 

I.  Arkiv.  Zoo.  5:  1-190. 

WALKER,  FRANCIS 

1948.  Description  of  aphides. 

Ann.  and  Mag.  Nat.  Hist.  I  (2):  249-260,  328-345,  443-454: 
II  (2):  43-83,  95-109,  190-203,  421-431. 

1870.  Notes  on  aphides. 

The  Zoologist  V  (2):  1996-2001. 

WALSH,  BENJAMIN  D. 

1862.  On  the  genera  of  Aphidae  found  in  the  United  States. 

Proc.  Ent.  Soc.  Philadelphia,  I:  294-311. 

WEBSTER,  F.  M. 

1887 . Riley  Rept.  148. 

WEED,  CLARENCE  MOORES 

1893.  Seventh  contribution  to  a  knowledge  of  certain  little-known 
Aphididae. 

Trans.  American  Ent.  Soc.  20:  297-304. 


192 


Kalman  Dale  Archibald 


WIGGLESWORTH,  V.  B. 

1939.  The  Principles  of  Insect  Physiology. 

Dutton,  N.  Y.  pp.  vii-434. 

WILDERMUTH,  V.  L. 

1923.  Wildermuth  and  Walter.  Biology  and  control  of  the  corn 
leaf  aphid  with  special  reference  to  the  south-western  states. 
U.  S.  Dept.  Agr.  Tech.  Bui.  306:  1-21. 

WILLIAMS,  THOMAS  ALBERT 
1910.  The  Aphididae  of  Nebraska. 

(1911).  Univ.  Studies  10:  85-175  (1-91). 

WILSON,  H.  F. 

1910.  A  Key  to  the  genera  of  the  subfamily  Aphidinae  and  notes  on 
synonymy. 

Ann.  Ent.  Soc.  America  3:  314-325. 

1911.  Notes  on  the  synonymy  of  the  genera  included  in  the  tribe 
Lachnini. 

Ann.  Ent.  Soc.  American  4:  51-54. 

1915.  Miscellaneous  aphid  notes  chiefly  from  Oregon. 

American  Ent.  Soc.  Trans.  41 :  85-108. 

1923.  Lachnini  in  Hemiptera  of  Connecticut. 

Connecticut  State  Geol.  and  Nat.  Hist.  Survey  Bui.  34: 
256-271. 

WILSON,  H.  F.  AND  VICKERY,  R.  A. 

1918.  Species  List  of  the  Aphididae  of  the  World  and  their  Recorded 
Food  Plants. 

Trans.  Wis.  Acad.  Sci.  Arts  &  Letters,  Vol.  XIX,  Part  I, 
pp.  22-360. 

WIMSHURST,  F.  M. 

1925.  The  cherry  black  fly,  Myzus  cerasi. 

Bui.  Ent.  Research  16:  85-94. 

WINTER,  J.  D. 

1929a.  The  identity  of  Aphis  rubicola  Oestlund  and  Aphis  rubiphila 
Patch. 

Ent.  News  40:  193-194. 

1929b.  A  preliminary  account  of  the  raspberry  aphids. 

Minnesota  Agr.  Expt.  Sta.,  Tech.  Bui.  61:  1-30. 


ILLUSTRATIONS 


Forest  Aphid ae  of  Nova  Scotia 


194 


Kalman  Dale  Archibald 


PLATE  I 

(12) .  Young  stem  tips  of  balsam  fir,  Abies  balsamea  (Linn.)  Mill, 

infested  with  the  aphid,  Mindarus  abietinus  Koch,  resulting  in  a  cottony 
or  snowy  appearance,  causing  twisting  or  curling  of  new  needles.  Beech 
Hill  Road,  Antigonish  County,  June  16,  1950.  (409) 

(13) .  Shows  the  effect  of  the  1950  infestation  of  the  aphid,  Mindarus 

abietinus  Koch,  causing  curly  needles.  The  1951  growth  on  tips  of 
Abies  balsamea  (Linn.)  Mill  is  normal.  Sunnybrae,  Pictou  County,  July 
28,  1951.  (601.2) 

(14) .  A  young  twig  of  balsam  fir,  Abies  balsamea  (Linn.)  Mill,  infested 

with  the  aphid,  Mindarus  abietinus  Koch,  feeding  along  the  stem.  Route 
4,  2  mi.  S.  W.  Antigonish,  Antigonish  County,  June  27,  1953.  (816) 

(15) .  Young  branch  of  white  spruce,  Picea  glauca  (Moench)  Voss,  in¬ 

fested  with  the  aphid,  Mindarus  abietinus  Koch,  showing  flocculence 
and  drops  of  honey  dew  produced  by  this  stem  feeding  aphid.  Jimtown, 
Antigonish  County,  July  5,  1953.  (830) 

(16) .  The  bow-legged  fir  aphid,  Cinara  curvipes  (Patch),  feeding  at  the 
region  of  new  growth  on  the  stem  of  white  spruce,  Picea  glauca  (Moench) 
Voss.  Both  alate  and  apterous  forms  of  this  large  bronze  aphid  are 
present.  Beaver  Mountain  Road,  Antigonish  County,  July  4, 1952.  (624) 

(17) .  The  spotted  spruce  aphid,  Cinara  palmer ae  (Gillette),  feeding  on 

the  top  most  axillary  branches  of  a  young  white  spruce,  Picea  glauca 
(Moench)  Voss,  attended  by  a  large  red  ant.  Gillis  Lake,  Cape  Breton 
County,  C.  B.,  July  12,  1951.  (509) 
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PLATE  II 

(18) .  Part  of  a  large  dense  colony  of  black  apterous  spotted  spruce 
aphids,  Cinara  palmerae  (Gillette),  feeding  on  a  stem  below  the  needles 
with  their  heads  pointing  downward.  The  colony  extended  over  a  foot 
along  the  main  stem  of  a  young  swamp  or  black  spruce,  Picea  mariana 
(Mill)  B.S.P.  New  Harbour,  Guysborough  County,  July  17,  1953. 
(849) 

(19) .  A  young  terminal  stem  tip  of  white  spruce,  Picea  glauca  (Moench) 

Voss,  infested  with  the  dark  brown  to  greenish  spruce  aphid,  Cinara 
piceicola  (Cholodkovsky),  attended  by  large  black  ants.  Port  Hastings, 
Cape  Breton,  August  12,  1953.  (887) 

(20) .  Apterous  forms  of  the  larch  aphid,  Cinara  laricis  (Hartig),  are 

seen  feeding  on  the  stem  of  the  larch  host,  Larix  laricina  (DuRoi)  Koch, 
attended  by  ants.  Port  Hood,  Cape  Breton,  August  14,  1953.  (900) 

(21) .  A  stem  mother  and  young  of  the  larch  aphid,  Cinara  laricis  (Hartig) 

seen  feeding  on  a  mature  stem  of  the  larch  host,  Larix  laricina  (DuRoi) 
Koch.  West  River  Road,  Antigonish  County,  June  29,  1950.  (412b) 

(22) .  Apterous  forms  of  the  powdery  pine  needle  aphid,  Eulachnus 

rileyi  (Williams),  are  seen  lined  up  in  typical  fashion  along  a  needle  of  a 
young  red  pine,  Pinus  resinosa  Ait.  East  Chester,  Lunenburg  County, 
July  18,  1955.  (1052) 

(23) .  One  alate  form  of  the  powdery  pine  needle  aphid,  Eulachnus  rileyi 

(Williams),  on  a  needle  of  a  young  red  pine,  Pinus  resinosa  Ait.  East 
Chester,  Lunenburg  County,  July  18,  1955.  (1052) 

(24) .  Part  of  a  large  colony  of  active  white  pine  aphids,  Cinara  strobi 

(Fitch)  can  be  seen  on  the  main  trunk  of  the  host,  Pinus  strobus  Linn. 
These  apterous  forms  show  the  typical  black  metallic  color  with  white 
pruinose  spots  on  the  dorsum  and  three  pairs  of  lateral  white  spots. 
Small  trees,  heavily  infested  with  this  aphid,  may  be  seriously  injured. 
Jimtown,  Antigonish  County,  August  21,  1953.  (919) 
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PLATE  III 

(25) .  Young  white  spruce,  Picea  glauca  (Moench)  Voss,  showing  numer¬ 

ous  dead  twigs  and  malformed  growth  caused  by  an  infestation  of  the 
eastern  spruce  gall  adelgid  (Aphidoidea),  Adelges  abietis  Linn.  Fairmont 
Road,  Satation  3,  Antigonish  County,  June  28,  1951.  (464.1) 

(26) .  Growing  stem  tips  of  Picea  glauca  (Moench)  showing  cone-like 

or  pineapple  galls  formed  by  the  fusion  of  the  basal  portion  of  the  needles 
as  a  result  of  the  infestation  of  Adelges  abietis  Linn.  West  River  Road, 
Antigonish  County,  August  9,  1950.  (464) 

(27) .  One  gall  of  the  eastern  spruce  gall  adelgid  (Aphidoidea),  Adelges 

abietis  Linn,  illustrating  the  fusion  of  swollen  needle  bases  resulting  in  a 
cone-like  or  pineapple-shaped  gall  on  Picea  glauca  (Moench)  Voss.  Route 
7,  Antigonish  County,  August  9,  1950.  (464) 

(28) .  Three  loose  terminal  galls  on  the  current  year’s  growth  of  Picea 

glauca  (Moench)  Voss,  caused  by  the  adelgid,  Adelges  similis  (Gillette), 
which  appear  to  attack  the  white  spruce  alone.  Sloane  Lake,  Guys- 
borough  County,  July  27,  1951.  (526) 
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PLATE  IV 

(29) .  A  growing  terminal  shoot  of  white  spruce,  Picea  glauca  (Moench) 

Voss,  heavily  infested  with  the  gall-forming  adelgid,  Adelges  similis 
(Gillette).  Winged  forms  can  be  seen  emerging  through  the  breaks  in 
the  needle  bases.  Walden,  Lunenburg  County,  July  19,  1955.  (1063) 

(30) .  A  cross  section  of  the  gall  in  Fig.  29,  showing  many  apterous  forms 
of  this  adelgid  arranged  concentrically  in  small  lacunae  at  the  swollen 
bases  of  the  needles.  (1063) 
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PLATE  V 

(31) .  Terminal  leaves  of  red  maple,  Acer  rubrum  Linn.,  infested  on  the 

underside  by  alate  and  apterous  forms  of  the  aphid,  Drepanaphis  parvus 
(Smith)  causing  the  leaves  to  curl,  forming  a  type  of  pseudo-gall.  Anti- 
gonish  County,  June  20,  1952.  (613) 

(32) .  A  heavy  infestation  of  scattered  colonies  of  the  aphid,  Drepanaphis 
utahensis  (Knowlton  and  Smith)  can  be  seen  on  the  underside  of  a  leaf 
of  the  sugar  maple,  Acer  saccharum  Marsh.  All  stages  of  agamic  indivi¬ 
duals  are  present.  Antigonish,  Antigonish  County,  August  22,  1951. 
(535) 

(33) .  A  scattered  colony  of  the  light  yellow  aphid,  Drepanaphis  acerifolii 
(Thomas),  is  seen  on  the  underside  of  a  leaf  of  the  silver  maple,  Acer 
saccharinum  Linn.  Antigonish,  Antigonish  County,  August  18,  1951. 
(534) 

(34) .  One  alate  and  immature  aphid,  Drepanaphis  acerifolii  (Thomas), 

feeding  on  the  underside  of  a  leaf  of  the  silver  maple,  Acer  saccharinum 
Linn.  Antigonish,  Antigonish  County,  August  18,  1951.  (534) 

(35) .  Very  dense  colonies  of  the  bark  feeding  wooly  alder  aphid,  Pro- 

ciphilus  spp.  can  be  seen  extending  along  the  sheltered  side  of  stems  of 
Alnus  spp.  Koch,  in  clumps  of  from  one  to  twelve  inches.  Lome,  Cape 
Breton,  August  13,  1953.  (899) 

(36) .  A  small  portion  of  an  extended  colony  of  the  wooly  alder  aphid, 

Prociphilus  spp.,  seen  feeding  on  the  bark  of  the  alder,  Alnus  spp.  Koch. 
The  white  flocculent  spots  are  characteristically  arranged  in  transverse 
rows  along  the  dorsum.  No  other  alders  in  this  vicinity  were  infested 
with  this  aphid.  Lome,  Cape  Breton,  August  13,  1953.  (899) 
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PLATE  VI 

(37) .  Syrphid  fly  larvae  are  seen  preying  upon  a  dense  colony  of  Aphis 
crataegif oliae  (Patch)  on  the  underside  of  the  leaves  of  wild  pear,  Amel- 
anchier  Wiegandii  Niels.  West  River  Road,  Antigonish  County,  June  29, 

1950.  (422a) 

(38) .  Part  of  a  dense  colony  of  the  aphid,  Rhopalosiphum  fitchii  (Sander¬ 

son)  as  seen  on  the  underside  of  the  curled  leaves  of  the  wild  pear,  Amelan- 
chier  Wiegandii  Niels.  All  stages  of  agamic  forms  are  present.  West 
River  Road,  Antigonish  County,  June  29,  1950.  (422b) 

(39) .  Terminal  growing  tip  of  a  young  yellow  birch,  Betula  lutea  Michx., 

attacked  by  the  spotted  poplar  aphid,  Aphis  maculatae  Oestlund,  causing 
the  young  stem  and  leaves  to  wilt  and  discolor.  Collingwood,  Cumber¬ 
land  County,  July  7, 1952.  (643) 

(40) .  Light  green,  translucent  apterous  agamic  forms  of  the  aphid, 

Calaphis  spp.  Walsh,  scattered  on  the  underside  of  a  leaf  of  yellow  birch, 
Betula  lutea  Michx.  in  typical  feeding  position.  Green  Hill,  Pictou 
County,  July  7,  1952.  (628) 

(41) .  A  small  compact  colony  of  chocolate  colored  aphids,  Neosymy- 
dobius  americanus  (Baker)  feeding  on  the  hardened  stem  of  a  yellow  birch, 
Betula  lutea  Michx.  Station  II,  Route  7,  Antigonish  County,  July  24, 

1951.  (520) 

(42) .  Part  of  a  dense  colony  of  bark-feeding  aphids,  Neosymydobius 

americanus  (Baker)  on  a  stem  of  yellow  birch,  Betula  lutea  Michx.  An 
uncommon  form  from  this  region  and  very  active  when  disturbed.  Station 
II,  Route  7,  Antigonish  County,  July  24,  1951.  (520) 
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PLATE  VII 

(43) .  Curling  terminal  leaves  of  the  wild  pear,  Amelanchier  Wiegandii 
caused  by  the  aphids,  A  phis  cerasifoliae  (Fitch),  feeding  on  the  underside 
of  the  leaves.  Station  II,  Route  7,  Antigonish  County,  July  24,  1951. 
(521a) 

(44) .  The  underside  of  a  leaf  of  the  wild  pear,  Amelanchier  Wiegandii 

Niels,  showing  a  heavy  infestation  of  the  various  agamic  stages  of  the 
leaf-feeding  aphid,  Aphis  cerasifoliae  (Fitch).  Station  II,  Route  7, 
Antigonish  County,  July  24,  1951.  (521a) 
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PLATE  VIII 

(45) .  Alate  European  birch  aphid, Eucer  aphis  betulae  Linn.,  perched  on 

thumb  nail.  Taken  from  a  dense  colony  of  wooly  apterous  an  alate  forms 
on  the  underside  of  a  leaf  of  white  birch,  Betula  papyrifera  Marsh.  Cry¬ 
stal  Cliffs,  Antigonish  County,  July  12,  1950.  (455a,  b) 

(46) .  A  small  colony  of  the  stem-feeding  aphid,  Neosymydobius  ameri- 

canus  (Baker),  feeding  on  the  bark  of  white  birch,  Betula  papyrifera 
Marsh.  Route  4,  two  miles  west  of  Antigonish,  Antigonish  County, 
June  27,  1953.  (818) 

(47) .  Blackish-green  to  grayish-yellow  apterous  and  alate  forms  of  the 
European  maple  aphid,  Periphyllus  testudinacea  (Fernie),  feeding  on  the 
petioles  and  both  sides  of  the  leaves  of  white  ash,  Fraxinus  americana  Linn. 
This  aphid,  is  normally  recorded  from  Acer  spp.  Antigonish,  Antigonish 
County,  June  20,  1952. 

(48) .  Young  stem  tip  of  the  English  hawthorn,  Crataegus  monogyna 

Jacq.,  infested  on  leaves  and  twigs  with  the  long-beaked  clover-hawthorn 
aphid,  Aphis  crataegifoliae  Fitch.  Summer  host  is  red  clover.  Antigonish 
Antigonish  County,  June  19,  1952.  (610) 
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PLATE  IX  A 

(49) .  Alate  and  apterous  forms  of  the  witch-hazel  and  birch  aphid, 

Hamamelistes  spinosus  Shimer,  feeding  on  the  underside  of  a  leaf  of  white 
birch,  Betula  papyrifera  Marsh,  producing  leaf  corrugations,  or  pseudo- 
galls.  Scotsburn,  Pictou  County,  July  6,  1952.  (634) 

(50) .  One  spring  bud-gall  on  witch-hazel,  Hamamelis  virginiana  L., 

caused  by  the  aphid  stem  mothers,  Hamamelistes  spinosus  Shimer,  which 
hatched  from  eggs  laid  by  the  winged  migrants  coming  from  the  white 
birch  the  previous  spring  and  summer.  Tobeatic  Game  Sanctuary, 
Queens  County,  August  5,  1954.  (995) 

(51) .  One  spiny  bud-gall  on  witch-hazel  cut  open  to  show  both  apterous 

and  alate  migrants  to  birch  (Fig.  49)  of  Hamamelistes  spinosus  Shimer, 
feeding  on  the  inside.  Tobeatic  Game  Sanctuary,  Queens  County, 
August  5,  1954.  (995) 
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PLATE  IX  B 

(51.1) .  A  leaf  of  witch-hazel,  Hamamelis  virginiana  L.,  showing  four 

conical  galls  on  the  upper  leaf  surface  caused  by  the  activity  of  aphid 
stem  mothers,  Hormaphis  hamamelidis  (Fitch),  which  hatched  from  over¬ 
wintering  eggs.  Spondu  Lake,  Lunenburg  County,  July  19, 1955.  (1058) 

(51.2) .  Ventral  surface  of  a  leaf  of  witch-hazel,  Hamamelis  virginiana 

L.,  infested  with  the  aphid,  Hormaphis  hamamelidis  (Fitch),  showing  rim¬ 
like  ventral  openings  of  the  conical  galls  shown  in  figure  51.1.  Spondu 
Lake,  Lunenburg  County,  July  19,  1955.  (1058) 

(51.3) .  A  conical  gall  on  witch-hazel,  Hamamelis  virginiana  L.,  cut  open 

to  show  several  agamic  forms  of  the  aphid.  Hormaphis  hamamelidis 
(Fitch).  Winged  migrants,  developing  later,  fly  to  birches  and  produce 
aleurodiform  generations,  which  give  rise  in  the  early  fall  to  winged  mi¬ 
grants  back  to  the  witch-hazel.  These  forms  produce  sexuals  which  lay 
the  overwintering  eggs.  Spondu  Lake,  Lunenburg  County,  July  19, 
1955.  (1058) 
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PLATE  X 

(52) .  Terminal  leaves  of  young  balsam  poplar,  Populus  balsamifera 

Linn.,  forming  a  pseudo-gall  as  a  result  of  the  feeding  of  the  aphid,  Chaito- 
phorus  populellus  Gillette  and  Palmer,  on  the  underside  of  the  folded  leaf 
and  on  both  sides  of  the  midrib.  Station  4,  North  Shore  Road,  Anti- 
gonish  County,  July  12,  1950.  (447) 

(53) .  Pseudo-gall  from  Populus  balsamifera  Linn.,  opened  to  show  an 

apterous  colony  of  the  aphid,  Chaitophorus  populellus  Gillette  and  Palmer, 
scattered  along  either  side  of  the  leaf  midrib.  Station  4,  North  Shore 
Road,  Antigonish  County,  July  12,  1950.  (447) 

(54) .  The  poplar  petiole-leaf  gall  on  balsam  poplar,  Populus  balsami¬ 

fera  Linn.,  caused  by  the  gall  aphid,  Pemphigus  junctisensoriatus  Maxson. 
The  gall,  composed  mostly  of  the  swollen  petiole,  is  pale  yellowish-green 
tinged  with  reddish  spots.  Station  3,  Fairmont  Road,  Antigonish 
County,  July  3,  1951.  (502) 

(55) .  The  balsam  poplar  petiole-leaf  gall  cut  open  revealing  agamic 

females  and  immaturae  of  Pemphigus  junctisensoriatus  Maxson.  Dip¬ 
terous  larval  predators  were  found  in  each  gall.  Station  3,  Fairmont 
Road,  Antigonish  County,  July  3,  1951.  (502) 
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PLATE  XI 

(56) .  A  large  pseudo-gall  taken  from  trembling  aspen,  Populus  tremu- 
loides  Michx.,  caused  by  the  aspen  leaf-pocket  aphid,  Asiphum  sacculi 
Gillette.  Station  1,  Fairmont  Road,  Antigonish  County,  June  28,  1951. 
(501) 

(57) .  The  same  pseudo-gall  as  in  fig.  56,  cut  open  to  reveal  the  apterous 

agamic  forms  and  immaturae  of  the  aphid,  Asiphum  sacculi  Gillette,  on 
the  host,  Populus  tremuloides  Michx.,  Station  1,  Fairmont  Road,  Anti¬ 
gonish  County,  June  28,  1951.  (501) 

(58) .  The  poplar-vein  gall  aphid,  Pemphigus  populi-venae  Fitch,  on  a 

leaf  of  balsam  poplar,  Populus  balsamifera  L.,  causing  greenish-yellow 
to  reddish  galls  along  the  leaf  midrib.  Loch  Lomond,  Cape  Breton, 
July  11,  1951.  (508) 
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PLATE  XII 

(59) .  The  cloudy-winged  cottonwood  leaf  aphid,  Periphyllus  populicolus 

(Thomas),  on  the  terminal  stems  and  leaf  surfaces  of  the  aspen  poplar, 
Populus  tremuloides  Michx.  A  syrphid  fly  can  be  seen  ovipositing  near 
the  edge  of  one  leaf.  Station  2,  West  River  Road,  Antigonish  County, 
July  30,  1952.  (654) 

(60) .  Part  of  a  dense  colony  of  apterous  forms  of  the  cloudy-winged 

aspen  aphid,  Periphyllus  populicolus  (Thomas),  feeding  on  the  basal 
portion  of  the  upper  leaf  surface  of  Populus  tremuloides  Michx.  Crystal 
Cliffs,  Antigonish  County,  July  25,  1950.  (458b) 

(61) .  Part  of  a  scattered  colony  of  the  clear-winged  aspen  aphid,  Chaito - 

phorus  populifoliae  Davis,  on  the  bottom  leaf  surface  of  a  large  toothed 
aspen,  Populus  grandidentata  Michx.  These  aphids  are  pale  yellowish- 
green  with  transverse  stripes  across  the  dorsum.  Fossil  Road,  Antigonish 
County,  July  25,  1950.  (457) 

(62) .  The  spotted  poplar  aphid,  Aphis  maculatae  Oestlund,  feeding  on 
the  upper  leaf  surface  of  an  aspen  poplar,  Populus  tremuloides  Michx. 
The  larger  apterous  forms  show  white  spots  on  the  dorsal  and  lateral 
intersegmental  lines.  Crystal  Cliffs,  Antigonish  County,  July  25,  1950. 
(458a) 
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PLATE  XIII 

(63) .  Normal  and  infested  leaves  of  the  hawthorn,  Crataegus  macro - 

sperma  var.  acutibola  (Sarg.)  Eggl.  Alate  and  apterous  forms  of  the  aphid, 
Prociphilus  corrugatans  (Sirrine),  on  the  underside  of  the  leaves  caused 
the  leaves  to  curl  and  turn  a  dark  purple  in  the  region  of  a  pseudo-gall. 
Jimtown,  Antigonish  County,  July  5,  1953.  (831) 

(64) .  A  large  black  ant  can  be  seen  attending  an  apterous  colony  of 

aphids,  Prociphilus  corrugatans  (Sirrine),  inside  a  purple  pseudo-gall 
taken  from  the  same  hawthorn  plant  as  in  figure  63.  Jimtown,  Antigo¬ 
nish  County,  July  5,  1953.  (831) 

(65) .  A  branch  of  the  winter  host,  white  ash,  Fraxinus  americana  L., 
infested  with  the  bark  feeding,  smoky-winged  ash  aphid,  Prociphilus 
venafuscus  (Patch).  Cape  George,  Antigonish  County,  June  28,  1951. 
(503) 

(66) .  Part  of  a  colony  of  medium  brown,  heavily  flocculent  aphids, 

Prociphilus  venafuscus  (Patch),  feeding  on  the  bark  of  the  winter  host, 
white  ash,  Fraxinus  americana  L.  The  roots  of  the  balsam  fir,  Abies 
balsamea  (L)  Mill.,  serve  as  the  summer  host.  Cape  George,  Antigonish 
County,  June  28,  1951.  (503) 

(67) .  A  heavily  infested  growing  stem  tip  of  the  apple,  Malus  pumila  L., 
with  terminal  buds,  leaves  and  stem  attacked  by  the  apple  aphid,  Aphis 
pomi  DeGeer.  West  River  Road,  Antigonish  County,  June  29,  1950. 
(419) 

(68) .  A  ventral  leaf  surface  of  the  apple,  Malus  pumila  L.,  attacked  by 

the  aphid,  Aphis  pomi  DeGeer.  All  stages  of  agamic,  apterous  and  alate 
forms  are  seen  with  many  exuviae.  West  River  Road,  Antigonish 
County,  June  29,  1950.  (419) 
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PLATE  XIV 

(69) .  The  terminal  leaves  of  a  young  pin  cherry,  Prunus  pensylvanica 

L.F.,  curled  and  malformed  as  a  result  of  the  choke  cherry  aphid,  Aphis 
cerasifoliae  Fitch,  feeding  on  the  underside  of  the  leaves.  Station  1, 
Route  7,  Antigonish  County,  July  10,  1953.  (832) 

(70) .  A  syrphid  fly  ovipositing  in  a  young  colony  of  choke  cherry  aphids 
Aphis  cerasifoliae  Fitch,  feeding  inside  a  curled  pseudo-gall  of  Prunus 
pensylvanica  L.F.  Station  1,  Route  7,  Antigonish  County,  Juiy  10,  1953. 
(832) 
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PLATE  XV 

(71) .  Terminal  leaves  of  a  young  pin  cherry,  Prunus  pensylvanica  L.f., 
infested  on  the  underside  with  apterous  and  alate  forms  of  the  black 
cherry  aphid,  Myzus  cerasi  (Fabricius),  causing  the  leaves  to  curl  forming 
pseudo-galls.  West  River  Road,  Antigonish  County,  June  29,  1950. 
(420) 

(72)  A  tightly  curled  and  rippled  undersurface  of  an  infested  leaf  of  the 

pin  cherry,  Prunus  pensylvanica  L.f.,  caused  by  the  feeding  of  the  black 
cherry  aphid,  Myzus  cerasi  (Fabricius).  West  River  Road,  Antigonish 
County,  June  29,  1950.  (420) 

(73) .  Whitish  flocculence  and  exuviae  can  be  seen  on  the  underside  of  a 

leaf  of  the  beech,  Fagus  grandifolia  Ehr.,  infested  with  the  aphid,  Phyll- 
aphis  fagi  (Linn.).  Each  flocculent  mass  contained  one  aphid  and  was 
entirely  hidden  by  it.  Interveinal  areas  on  the  dorsal  leaf  surface  become 
discolored  to  a  light  yellowish  hue  and  are  swollen.  Station  1,  Fairmont 
Road,  Antigonish  County,  July  4,  1950.  (430) 

(74) .  A  petiole  feeding  aphid,  Asiphum  rosettii  Maxson,  is  seen  feeding 

on  an  aspen  poplar,  Populus  tremuloides  Michx.,  causing  the  leaves  to 
bend  backwards  and  clump  together  forming  a  protective  canopy  or 
rosette  over  the  aphids.  The  fundatrigeniae  feed  mostly  on  the  unexposed 
side  of  the  leaves  and  the  fundatrix  on  the  petioles.  Rarely  found  in 
Nova  Scotia.  Station  1,  Fairmont  Road,  Antigonish  County,  July  3, 
1950.  (428) 
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PLATE  XVI 

(75) .  A  growing  stem  tip  of  willow,  Salix  sp.  (Tourn.)  Linn.,  heavily 

infested  with  a  large  colony  of  the  green  and  pink  willow  aphid,  Aphis 
saliceti  Kaltenbach.  Station  1,  Route  7,  Antigonish  County,  July  24, 
1951.  (517) 

(76) .  The  underside  of  a  leaf  of  the  willow,  Salix  sp.  (Tourn.)  Linn., 

attacked  by  the  aphid,  Aphis  saliceti  Kaltenbach,  causing  the  leaf  to  curl 
and  discolor.  Oue  predator  syrphid  larva  is  present  and  several  apterous 
aphids  can  be  seen  with  their  abdomens  swelled  to  a  round  ball  as  a  result 
of  internal  larval  parasites.  Station  1,  Fairmont  Road,  Antigonish 
County,  July  27,  1953.  (869a) 

(77;.  The  underside  of  a  leaf  of  hazel  nut,  Corylus  cornuta  Marsh,  with 
green  apterous  aphids,  Myzocallis  alnifoliae  (Fitch),  distributed  in  a 
characteristic  manner  along  the  midrib  and  laterial  veins  of  the  leaf. 
Spondu  Lake,  Lunenburg  County,  August  8,  1952.  (672) 

(78).  The  underside  of  a  leaf  of  the  red  oak,  Quercus  borealis  Michx., 
infested  with  a  scattered  colony  of  active,  light  greenish-yellow  aphids, 
Myzocallis  bella  (Walsh),  feeding  along  a  laterial  vein,  most  of  which  had 
crawled  to  the  unexposed  leaf  surface  prior  to  taking  the  photograph. 
Spondu  Lake,  Lunenburg  County,  August  8,  1952.  (677) 


228 


Kalman  Dale  Archibald 


PLATE  XVII 

(79) .  A  scattered  colony  of  the  linden  aphid,  Myzocallis  tiliae  (Linn.)* 

is  seen  on  the  underside  of  a  leaf  of  the  linden  (basswood),  Tilia  americana 
Linn.  Crystal  Cliffs,  Antigonish  County,  July  15,  1950.  (448) 

(80) .  The  underside  of  a  leaf  of  the  linden  (basswood),  Tilia  americana 

Linn.,  with  a  scattered  colony  of  apterous  and  alate  forms  of  the  aphid, 
Myzocallis  tiliae  (Linn.).  The  alate  vivipara  are  light  yellow  with  black 
lateral  vittae  on  the  head  and  thorax,  which  is  continued  on  the  abdomen 
by  medially  broken  black  bands  and  lateral  areas.  A  species  which  is 
very  active  when  disturbed.  Crystal  Cliffs,  Antigonish  County,  July  15, 
1950.  (448) 

(81) .  Typical  light  yellow  leaf-cluster  galls  or  rosettes  on  the  white  elm’ 

Ulmus  americana  Linn.,  caused  by  the  wooly  elm  aphid,  Eriosoma  lani- 
gerum  (Hausmann).  St.  Francis  Xavier  University  Campus,  Antigonish 
County,  July  8,  1950.  (437b) 

(82) .  The  underside  of  an  infested  leaf  of  the  white  elm,  Ulmus  americana 

Linn.,  showing  a  dense  colony  of  the  wooly  elm  aphid,  Eriosoma  lanigerum 
(Hausmann),  with  many  alatae  and  apterous  forms  covered  with  floccu- 
lence  and  exuding  droplets  of  honey  dew.  St.  Francis  Xavier  University 
Campus,  Antigonish  County,  July  8,  1950.  (437a) 
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PLATE  XVIII 

(83) .  The  bean  aphid,  Aphis  fabae  Scoploi,  found  feeding  on  the  stem, 

leaves  and  blossoms  of  the  common  burdock,  Arctium  minus  (Hill)  Benth. 
Antigonish,  Antigonish  County,  August  10,  1953.  (880) 

(84) .  Part  of  a  large  colony  of  velvety  black  aphids,  Aphis  fabae  Scopoli, 
feeding  on  the  stem  of  the  common  burdock,  Arctium  minus  (Hill)  Benth. 
Visible  are  the  characteristic  markings  of  four  dorsal  rows  of  powdery 
spots  on  the  abdomen.  Antigonish,  Antigonish  County,  August  10,  1953. 
(880) 

(85) .  This  large  yellowish  slate-green,  slightly  pulverulent  aphid, 

Macrosiphum  ludovicianae  (Oestlund),  with  both  apterous  and  alate  forms 
is  seen  feeding  head  down  along  a  stem  of  yarrow  Achillea  Millefolium 
Linn.  South  west  St.  Andrews,  Antigonish  County,  July  4,  1953.  (826) 

(86) .  All  agamic  forms  of  this  aphid,  Amphorophora  sonchi  (Oestlund), 

heavily  infesting  the  growing  stem  tip  and  blossoms  of  the  sow  thistle, 
Sonchus  sp.  (Tourn.)  Linn.,  as  the  summer  host;  winter  host,  on  the  leaves 
of  the  current,  ribes  spp.  Antigonish,  Antigonish  County,  August  12, 
1953.  (881) 
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PLATE  XIX 

(87) .  Terminal  leaves  of  the  pearly  everlasting,  Anaphalis  margaritacea 

(Linn.)  B.  and  H.,  infested  with  the  brown  ambrosia  aphid,  Macrosiphum 
ambrosiae  (Thomas).  Spittle  insects  are  seen  in  the  lower  leaf  axils. 
Station  4,  North  Shore  Road,  Antigonish  County,  July  12,  1950.  (445) 

(88) .  Alate  and  apterous  forms  of  the  dark  brown  or  sepia  colored  brown 

ambrosia  aphid,  Macrosiphum  ambrosiae  (Thomas),  feeding  head  down 
on  a  stem  of  Aster  umbellatus  Mill.  Port  Hood,  Inverness  County,  C.B., 
August  14,  1953.  (904) 

(89) .  Yellow  rocket,  Barbarea  vulgaris  R.  Br.,  malformed  and  dying  as  a 

result  of  the  turnip  aphid,  Rhopalosiphum  pseudo-brassicae  (Davis), 
feeding  in  tremendous  numbers  on  the  leaves,  stem  and  blossoms  over  the 
entire  plant.  Antigonish,  Antigonish  County,  July  7,  1951.  (505) 

(90) .  Larval  predator  feeding  on  apterae  of  the  turnip  aphid,  Rho¬ 

palosiphum  pseudobrassicae  (Davis),  which  are  infesting  the  host,  yellow 
rocket,  Barbarea  vulgaris  R.  Br.  Antigonish,  Antigonish  County,  July  7, 
1951.  (505) 
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PLATE  XX 

(91) .  Red  osier  dogwood,  Cornus  stolonifera  Michx.,  infested  with  the 

aphid,  Aphis  helianthi  Monell,  at  the  base  of  terminal  flowers  and  fruits. 
Many  large  black  ants  were  in  attendance  upon  the  aphids.  Station  2, 
Fairmont  Road,  Antigonish  County,  July  5,  1950.  (434) 

(92) .  The  yellowish-green  thistle  aphid,  Aphis  cordui  Linn.,  scattered 

and  clumped  over  the  inner  surface  of  the  central  young  growing  leaves  of 
the  artichoke,  Helianthus  tuber osus  Linn.,  resulting  in  debilitation  and 
subsequent  death  of  the  host  plant.  Antigonish,  Antigonish  County, 
July  7,  1950.  (453) 

(93) .  A  dark  olive-green  colony  of  apterous  aphids,  Aphis  neogillettei 
Palmer,  causing  severe  leaf  curl  on  the  host,  red  osier  dogwood,  Cornus 
stolonifera  Michx.  Station  2,  Route  7,  Antigonish  County,  July  24,  1951. 
(522) 

(94) .  Large  black  ants  in  attendance  upon  a  colony  of  aphids,  Aphis 

neogillettei  Palmer,  on  the  underside  of  a  leaf  of  the  red  osier  dogwood, 
Cornus  stolonifera  Michx.  Station  2,  Route  7,  Antigonish  County,  July 
24,  1951.  (522) 
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PLATE  XXI 

(95) .  The  blossom  tips  of  joe  pye  weed,  Eupatorium  maculatum  Linn, 

infested  with  the  brown  ambrosia  aphid,  Macrosiphum  ambrosiae  (Thomas) 
on  the  petioles  and  stems.  Route  7,  Antigonish  County,  August  9, 
1950.  (461) 

(96) .  Apterous  agamic  forms  of  the  aphid,  Macrosiphum  ambrosiae 

(Thomas),  feeding  head  down  on  a  stem  of  joe  pye  weed,  Eupatorium 
maculatum  Linn.  Route  7,  Antigonish  County,  August  9,  1950.  (461) 

(97) .  Light  green  apterous  forms  of  the  aphid,  Capitophorus  ribis  (Linn.), 

on  the  underside  of  a  leaf  of  hemp  nettle,  Galeopsis  tetrahit  Linn.  These 
aphids  were  in  dense  colonies  when  undisturbed,  but  are  extremely 
negatively  phototropic,  such  that  when  the  leaf  is  turned  into  the  sun¬ 
light,  they  crawl  rapidly  to  the  unexposed  side  of  the  leaf.  Spondu  Lake, 
Lunenburg  County,  August  12,  1952.  (697) 

(98) .  The  rose,  Rosa  florabunda,  heavily  infested  on  the  terminal  shoots 

and  buds  with  the  pale  green  aphid,  Macrosiphum  rosae  (Linn.).  A  few 
pink  or  pale  green  aphids,  M.  solanofolii  (Ashmead),  were  found  scattered 
among  the  former  species.  Antigonish,  Antigonish  County,  July  21, 
1950.  (450) 
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PLATE  XXII 

(99) .  A  rough  hawkweed,  Hieracium  scabrum  Michx.,  infested  with  the 

stem  feeding  aphid,  Macrosiphum  rudbeckiae  (Fitch),  Collingwood, 
Cumberland  County,  July  7,  1952.  (641) 

(100) .  The  dull,  brick-red  goldenglow  aphid,  Macrosiphum  rudbeckiae 

(Fitch),  feeding  head  down  on  a  pubescent  stem  of  the  rough  hawkweed, 
Hieracium  scabrum  Michx.  Collingwood,  Cumberland  County,  July  7, 
1952.  (641) 

(101) .  Small  grayish-brown  apterous  and  alate  forms  of  the  aphid, 

Amphorophora  nebulosa  Hottes  and  Frison,  in  dense  colonies  on  buds  and 
stem  tips  of  grass,  Poa  sp.  Linn.  Spondu  Lake,  Lunenburg  County, 
August  12,  1952.  (693) 

(102) .  Grass-green  apterous  forms  of  the  english  grain  aphid,  Macro¬ 

siphum  granarium  (Kirby),  on  the  inflorescence  and  stem  at  the  base  of  the 
inflorescence  of  grass,  Poa  sp.  Linn.  East  of  Melrose,  Guysborough 
County,  July  16,  1953.  (840) 
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PLATE  XXIII 

(103) .  A  velvety,  dull  slaty  black  colony  of  apterous  dock  aphids, 

Aphis  fabae  Scopoli,  clustered  around  the  stem  under  the  flower  axils 
of  curled  dock,  Rumex  crispus  Linn.  Rossville,  Colchester  County, 
July  6,  1952.  (637) 

(104) .  Apterous  agamic  forms  of  the  greenish-yellow  thistle  aphid, 

Aphis  cardui  Linn.,  densely  clustered  around  the  stem  of  ragwort,  Senecio 
Jacobeae  Linn.  Antigonish,  Antigonish  County,  August  7,  1953.  (878) 

(105) .  Alate  and  apterous  forms  of  the  goldenglow  aphid,  Macrosiphum 
rudbeckiae  (Fitch),  in  typical  feeding  position  on  a  stem  of  goldenrod, 
Solidago  sp.  Linn.  Port  Hood,  Inverness  County,  C.B.,  August  14,  1953. 
(903)  “ 

(106) .  Goldenrod,  Solidago  sp.  Linn.,  infested  with  the  aphid,  Macro¬ 

siphum  erigeronenis  (Thomas),  feeding  head  down  on  a  young  stem  and 
leaves.  Station  3,  Route  7,  Antigonish  County,  July  25,  1951.  (523.2) 
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PLATE  XXIV 

(107) .  A  colony  of  the  aphid,  M acrosiphum  albifrons  Essig,  on  a  leaf 
of  the  lupine,  Lupinus  polyphyllus  Lindl.,  being  preyed  upon  by  a  lady 
bug  beetle,  Coccinellidae.  Antigonish,  Antigonish  County,  July  10,  1951. 
(504) 

(108) .  Wild  raisin,  Viburnum  cassinoides  Linn.,  infested  at  the  base  of 

the  fruit  with  the  aphid,  Aphis  viburniphila  Patch.  Lochaber  Mines, 
Halifax  County,  July  26,  1951.  (525) 

(109) .  A  terminal  blossoming  shoot  of  the  meadow  sweet,  Spiraea 

latifolia  Borfh.,  completely  covered  with  a  densely  compact  colony  of 
grayish  alate  and  apterous  forms  of  the  aphid,  Aphis  spiraephila  Patch, 
at  the  base  of  the  inflorescence  and  on  the  underside  of  curling  leaves. 
Twelve  separate  dense  colonies  were  recorded  from  this  host.  Maple 
Ridge,  Inverness  County,  C.  B.,  August  13,  1953.  (888) 


Mi 
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EXPLANATION  OF  PLATE  XXV 
Wings 

Alate  Viviparous  Females 
Except  where  otherwise  stated 


(110) .  Mindarus  abietinus  Koch  fore  wing. 

(111) .  Cinara  strobi  (Fitch)  fore  wing. 

(112) .  Periphyllus  populicolus  (Thomas)  fore  wing. 

(113) .  Eulachnus  rileyi  (Williams)  fore  wing. 

(114) .  Myzocallis  bella  (Walsh)  fore  wing. 

(115) .  Eucer aphis  betulae  (Koch)  fore  wing. 

(116) .  Hormaphis  hamamelidis  (Fitch)  fore  wing. 

(117) .  Chaitaphorus  populifoliae  (Davis)  fore  wing. 

(118) .  Aphis  pomi  (De  Geer)  fore  wing. 

(119) .  Prociphillus  venafuscus  (Patch)  portion  of  fore  wing. 

(120) .  Aphis  folsomii  (Davis)  fore  wing. 

(121) .  Periphyllus  populicolus  (Thomas)  hind  wing. 

(122) .  Myzus  cerasi  (Fabricius)  hind  wing. 

(123) .  Eriosoma  lanigerum  (Hausmann)  hind  wing. 

(124) .  Pemphigus  populi-venae  (Fitch)  hind  wing. 

(125) .  Cinara  strobi  (Fitch)  hind  wing. 

(126) .  Eriosoma  crataegi  (Oestlund)  hind  wing. 
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EXPLANATION  OF  PLATE  XXVI 

Heads  and  Antennae 

Alate  Viviparous  Females 
Except  where  otherwise  stated 


(127) .  Myzocallis  alnifoliae  (Fitch)  head. 

(128) .  Aphis  fabiae  (Scopoli)  head. 

(129) .  Macrosiphum  rosae  (Linn)  head. 

(130) .  Pter comma  populifoliae  (Fitch)  head. 

(131) .  Myzus  cerasi  (Fabricius)  head. 

(132) .  Aphis  sambucifoliae  (Fitch)  head. 

(133) .  Hormaphis  hamamelidis,  (Fitch)  three  segmented  antenna. 

(134) .  Drepanaphis  acerifoliae  (Thomas)  sixth  segment. 

(135) .  Eriosoma  lanigerum  (Hausmann)  third  segment. 

(136) .  Aphis  saliceti  (Kaltenbach)  sixth  segment. 

(137) .  Calaphis  betulacolens  (Fitch)  third  segment. 

(138) .  Drepanaphis  acerifoliae  (Thomas)  sixth  segment. 

(139) .  Amphorophora  nebulosa  (Hottes  and  Frison)  third  segment. 

(140) .  Myzocallis  alnifoliae  (Fitch)  third  segment. 

(141) .  Macrosiphum  erigeronesis  (Thomas)  oviparous  female. 

(142) .  Chaitophorus  populifoliae  (Oestlund)  third  segment. 

(143) .  Macrosiphum  ambrosiae  (Thomas)  third  segment,  apterous, 

viviparous  female. 

(144) .  Mindarus  abietinus  (Koch)  third  segment. 

(145) .  Eucer aphis  betulae  (Linnaeus)  third  segment. 

(146) .  Prociphilus  venafuscus  (Patch)  (Sexupora)  dorsal  wax-pore 

plates  of  mesothorax. 

(147) .  Prociphilus  corrugatans  (Sirrine)  (fundratrigenia)  dorsal  wax- 

pore  plates  of  mesothorax. 

(148) .  Capitaphorus  fragaefolii  (Cockerell)  apterous  viviparous  female, 

globate  setae. 

(149) .  Drepanaphis  acerifoliae  (Thomas)  alate  viviparous  female, 

dorsal  abdominal  tubercles. 
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EXPLANATION  OF  PLATE  XXVII 

Cornicles  and  Caudae 

Alate  Viviparous  Females 
Except  where  otherwise  stated 

(150) .  Amphorophora  nebulosa  (Hottes  &  Frison)  cornicles. 

(151) .  Drepanaphis  acerifoliae  (Thomas)  cornicle. 

(152) .  Pterocomma  populifoliae  (Fitch)  cornicle. 

(153) .  Macrosiphum  ambrosiae  (Thomas)  cornicle. 

(154) .  Aphis  folsomii  (Davis)  cornicle. 

(155) .  Pterocomma  populifoliae  (Fitch)  tip  of  cornicle. 

(156) ,  Myzus  cerasi  (Fabricius)  cornicle. 

(157) .  Chaitophorus  populifoliae  (Davis)  cornicle. 

(158) .  Phyllaphis  fagi  (Linnaeus)  cornicle. 

(159) .  Macrosiphum  rosae  (Linnaeus)  cornicle. 

(160) .  Neosymydobius  annulatus  (Koch)  cornicle. 

(161) .  Eriosoma  lanigerum  (Hausmann)  cornicle. 

(162) .  Cinara  laricis  (Hartig)  cornicle. 

(163) .  Amphorophora  nebulosa  (Hottes  &  Frison)  cauda. 

(164) .  Macrosiphum  ambrosiae  (.Thomas)  cauda. 

(165) .  Macrosiphum  pisi  (Kaltenbach)  cauda. 

(166) .  Aphis  spiraephila  (Patch)  caudae. 

(167) .  Myzocallis  alnifoliae  (Fitch)  cauda. 

(168) .  Chaitophorus  populifoliae  (Oestlund)  cauda. 

(169) .  Macrosiphum  rudbeckiae  (Fitch)  cauda. 

(170) .  Aphis  sambucif oliae  (Fitch)  cauda  and  anal  plate. 

(171) .  Macrosiphum  albifrons  (Essig)  cauda. 

(172) .  Cinara  laricis  (Hartig)  cauda. 

(173) .  Neosymydobius  annulatus  (Koch)  cauda. 

(174) .  Aphis  folsomii  (Davis)  cauda. 

(175) .  Chaitophorus  populifoliae  (Davis)  color  pattern  of  abdomen. 

(176) .  Myzocallis  walshii  (Monell)  anal  plate. 

(177) .  Pterocomma  populifoliae  (Fitch)  anal  plate. 

(178) .  Aphis  pomi  (De  Geer)  anal  plate. 

(179) .  Phyllaphis  fagi  (Linnaeus)  anal  plate. 

(180) .  Prociphilus  venafuscus  (Patch)  anal  plate. 

(181) .  Cinara  laricis  (Hartig)  anal  plate. 

(182) .  Hormaphis  hamamelidis  (Fitch)  cauda  and  anal  plate. 

(183) .  Eriosoma  lanigerum  (Hausmann)  cauda  and  anal  plate. 

(184) .  Eucer aphis  betulae  (Koch)  anal  plate. 


169 
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PLATE  XXVIII 

(185).  Outline  map  of  Nova  Scotia,  Canada,  showing  counties  referred 
to  in  text. 
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INDEX  TO  GENERA  AND  SPECIES 

The  names  of  all  species  discussed  in  this  paper  are  listed 
under  their  generic  names,  and  also  in  alphabetical  order. 


abietinus,  Mindarus .  165 

abietus,  Adelges .  29 

acerifoliae,  Drepanaphis .  122 

A  delges  V allot .  28 

abietus  (Linn.) .  29 

lariciatus  (Patch) .  30 

similis  (Gillette) . .  31 

Adelginae .  28 

albifrons,  Macrosiphum .  79 

Aleyrodidae . 19,  22 

alni,  Glyphina .  147 

alnifoliae,  Myzocallis .  132 

ambrosiae,  Macrosiphum .  80 

americanum,  Eriosoma .  150 

americanus,  Neosymydobius . . .  139 

americanus,  Periphyllus .  115 

Amphorophora  Buckton .  68 

crataegi  (Monell) . .  69 

nebulosa  Hottes  and  Frison  70 

rubi  (Kaltenbach) .  70 

rubicola  (Oestlund) .  71 

sonchi  (Oestlund) .  72 

annulatus,  Neosymydobius ....  140 

Anoecia  Koch . 98,  99 

querci  (Fitch) .  99 

Anoecina . 20,  23,  98,  99 

Aphidae . 18,  20,  32 

Aphidoidea . 19,  20 

Aphina .  20,  24,  42 

Aphinae .  20,  21,  39,  40 

Aphini . 20,  25,  41 

A  phis  Linnaeus .  42 

cardui  Linnaeus .  44 

cerasifoliae  Fitch .  45 

crataegif oliae  Fitch .  46 

fabae  Scopoli .  47 

folsomii  Davis .  49 

helianthi  Monell .  50 

maculatae  Oestlund .  51 

neogillettei  Palmer .  51 

oenotherae  Oestlund .  52 

pomi  DeGeer . 37,  38,  53 


rumicis  Linnaeus  (see  fabae)  47 


saliceti  Kaltenbach .  55 

sambucif oliae  Fitch .  56 

spiraephila  Patch .  58 

viburniphila  Patch .  59 

Asiphum  Koch .  155 

pseudobyrsum  (Walsh) .  156 

rosettei  Maxson .  156 

sacculi  Gillette .  157 

atriplicis,  Hyalopterus .  61 

Auchenorrhyncha . 18,  20,  27 

aurantii,  Toxopera .  67 

bella,  Myzocallis .  133 

betulae,  Euceraphis .  128 

betulaecolens,  Calaphis .  125 

Calaphis  Walsh .  124 

betulaecolens  (Fitch) .  125 

Capitophorus  Van  der  Goot.  . .  68,  73 

fragaefolii  (Cockerell) .  74 

ribis  (Linnaeus) .  75 

cardui,  Aphis .  44 

Gepegillettea  Granovsky. . . .  124,  126 

myricae  (Patch) .  126 

cerasi,  Myzus .  94 

cerasifoliae,  Aphis .  45 

Cerataphini .  20,  26,  162 

Cercopidae . 18,  20 

Cerosipha  Del  Guercio . 42,  60 

rubifolii  (Thomas) .  60 

Ceraphina . 20,  24 

Chaitophorina . 20,  24,  110,  111 

Chaitophorus  Koch .  Ill 

populellus  Gillette  and 

Palmer .  112 

populif oliae  Davis .  113 

Chermes  Linnaeus  (see  Adelges) 

Chermidae  (Psyllidae) . 19,  20 

Cicadidae . 18,  20 

Cicadellidae . 18,  20 

Cinara  Curtis . 98,  100 

curvipes  (Patch) .  102 

laricis  (Hartig) .  103 
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palmerae  (Gillette) .  104 

piceicola  (Cholodkovsky) .  . .  105 

pinicola  (Kaltenbach) .  106 

strobi  (Fitch) .  106 

thatcheri  Knowlton  and 

Smith .  107 

Cinarina . 20,  23,  98,  100 

Coccidae  . . 19,  20 

corrugatans ,  Pr  ociphil  us .  159 

coryli,  Myzoeallus .  134 

crataegi,  Amphorophora .  69 

crataegi,  Eriosoma .  150 

crataegifoliae,  Aphis .  46 

curvipes,  Cinara .  102 

deducta,  Euceraphis .  130 

Drepanaphis  Del  Guercio .  121 

acerifolii  (Thomas) .  122 

parvus  (Smith) .  122 

utahensis  Knowlton  and 

Smith .  123 

Drepanosiphina .  .20,  24,  36,  111,  121 
erigeronensis,  Macrosiphum.  . .  82 

Eriosoma  Leach .  149 

americanum  (Riley) .  150 

crataegi  (Oestlund) .  150 

lanigerum  (Hausmann)  .  . .  39,  151 
Eriosomatinae . . .  20,  21,  25,  40,  147 

Eriosomatini . 20,  25,  148,  149 

Euceraphis  Walker . 124,  127 

betulae  (Koch) .  128 

deducta  Baker .  130 

gillettei  Davidson .  130 

Eulachnina .  20,  22,  99,  108 

Eulachnus  Del  Guercio .  108 

rileyi  (Williams) .  109 

fabae,  Aphis .  47 

fagi,  Phyllaphis .  144 

fitchii,  Rhopalosiphum .  63 

f lava,  Oestlundiella .  142 

folsomii,  Aphis .  49 

Fordini .  20,  25,  148 

fragifolii,  Capitophorus .  74 

frigidae,  Macrosiphum .  82 

Fulgoridae . 18,  20 

Fullawayina . 20,  24 

gillettei,  Euceraphis .  130 

Glyphina  Koch .  146 

alni  (Shrank) .  147 


granarium,  Macrosiphum .  83 

Greenideini . 20,  23 

hamamelidis,  Hormaphis .  163 

Hamamelistes  Shimer .  162 

spinosus  Shimer .  162 

helianthi,  Aphis .  50 

Hemiptera . 18, 20 

Heteroptera . 18, 20 

Homoptera . 18, 20 

Hormaphinae. . .  .20,  22,  26,  40,  161 

Hormaphini . 20,  26,  162 

Hormaphis  Osten  Sacken.  .  .  162,  163 

hamamelidis  (Fitch) .  163 

Hyalopterus  Koch . 42,  61 

atriplicis  (Linnaeus) .  61 

junctisensoriatus, Pemphigus. .  153 

Kakimia  Hottes  and  Frison .  . .  68,  77 
purpurascens  (Oestlund) ....  77 

Lachnina. . . . 20,  22,  99 

Lachnini .  20,  22,  41,  98 

lanigerum,  Eriosoma . 39,  151 

lariciatus,  Adelges .  30 

laricis,  Cinara .  103 

ludovicianae,  Macrosiphum ...  85 

lyropictus,  Periphyllus .  116 

Macrosiphina . 20,  24,  41,  67 

Macrosiphum  Passerini . 68,  78 

albifrons  Essig .  79 

ambrosiae  (Thomas) .  80 

erigeronensis  (Thomas) .  82 

frigidae  (Oestlund) .  82 

granarium  (Kirby) .  83 

ludovicianae  (Oestlund) ....  85 

pisi  (Kaltenbach) .  85 

pseudorosae  Patch .  87 

rosae  (Linnaeus) .  39,  87 

rudbeckiae  (Fitch) .  89 

solanifolii  (Ashmead) .  91 

valerianae .  93 

maculatae  Aphis .  51 

maidis  Rhopalosiphum .  64 

Melaphini . 20,  25 

Membracidae . 18,  20 

Mindarinae . 19,  20,  39,  164 

Mindarus  Koch . 19,  164 

abietinus  Koch .  165 

Monaphina . 20, 24 

myricae,  Cepegilletea .  126 
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Myzocallis  Passerini . 124, 131 

alnifoliae  (Fitch) .  132 

bella  (Walsh) .  133 

coryli  (Goeze) .  134 

tiliae  (Linnaeus) .  136 

walshii  (Monell) .  137 

Myzus  Passerini . 68, 94 

cerasi  (Fabricius) .  94 

persicae  (Sulzer) . 38,  96 

nebulosa,  Amphorophora .  70 

neogillettei,  Aphis .  51 

Neosymydobius  Baker . 124,  138 

americanus  (Baker) .  139 

annulatus  (Koch) .  140 

oentherae,  Aphis .  52 

palmerae,  Cinara .  104 

parvus,  Drepanaphis .  122 

Oestlundiella  Granovsky.  .  .  .  124,  142 

flava  (Davidson) .  142 

Oregmini . 20,  26,  162 

Panaphina.  .20,  24,  36,  110,  111,  123 

Panaphini .  20,  23,  40,  110 

Pemphigini . 20,  21,  25,  148,  152 

Pemphigus  Hartig .  152 

junctisensoriatus  Maxson.  .  .  153 

populi-venae  Fitch .  154 

Pentalonina . 20,  25 

Periphyllus  Van  der  Hoeven  111,  114 

americanus  (Baker) .  115 

lyropictus  (Kessler) .  116 

populicolus  (Thomas) .  117 

testudinacea  (Fernis) .  119 

persicae,  Myzus .  38,  96 

Phyllaphina.  ...  20,  24,  41,  110,  143 

Phyllaphis  Koch . 143 

fagi  (Linnaeus) .  144 

Phylloxeridae . 19,  20,  27,  28 

piceicola,  Cinara .  105 

pinicola,  Cinara .  106 

pisi,  Macrosiphum .  85 

pomi,  Aphis .  37,  38,  53 

populellus,  Chaitopherus .  112 

populicolus,  Periphyllus .  117 

populifoliae,  Chaitophorus .  ...  113 

populifoliae,  Pterocomma .  145 

populi-venae,  Pemphigus .  154 

Prociphilini . 20,  25,  148,  155 

Prociphilus  Koch . 155,  158 


corrugatans  (Sirrine) .  159 

venafuscus  (Patch) .  160 

pseudobrassicae,  Rhopalosiphum  65 

pseudobyrsum,  Asiphum .  156 

pseudorosae,  Macrosiphum ...  87 

Pterocomma  Buckton . Ill,  145 

populifoliae  (Fitch) .  145 

Pterocommina . 20,  24,  110,  144 

purpurascens,  Kakimia .  77 

querci,  Anoecia .  99 

Rhopalosiphum  Koch . 42,  62 

fitchii  (Sanderson) .  63 

maidis  (Fitch) .  64 

pseudobrassicae  (Davis) ....  65 

ribis,  Capitophorus .  75 

rileyi,  Eulachnus .  109 

rosae,  Macrosiphum . 39,  87 

rosettei,  Asiphum .  156 

rudbeckiae,  Macrosiphum.  ...  89 

rubi,  Amphorophora .  70 

rubicola,  Amphorophora .  71 

rubifolii,  Cerosipha .  60 

rumicis,  Aphis  (see  fabae,  A.)  .  47 

sacculi,  Asiphum .  157 

saliceti,  Aphis .  55 

Saltusapliina . 20, 24 

sambucifoliae,  Aphis .  56 

Setaphina . 20, 25 

similis,  Adelges .  31 

solanifolii,  Macrosiphum .  91 

sonchi,  Amphorophora .  72 

spinosus,  Hamamelistes .  162 

spiraephila,  Aphis .  58 

Sternorrhyncha . 19,  20,  27 

strobi,  Cinara .  106 

testudinacea,  Periphyllus .  119 

thatcheri,  Cinara .  107 

Thelaxini . 20,  23,  40,  146 

tiliae,  Myzocallus .  136 

Toxoptera  Koch . 42,  66 

aurantiae  (Fonse) .  67 

utahensis,  Drepanaphis .  123 

Tramina . 20, 23 

valerianae,  Macrosiphum.  ...  93 

venafuscus,  Prociphilus .  160 

viburniphila,  Aphis .  59 

walshii,  Myzocallus .  137 
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94th  ANNUAL  MEETING 
PRESIDENTIAL  ADDRESS 


H.  D.  Smith 

October  17,  1955 


As  the  ninety-third  year  of  the  Nova  Scotian  Institute  of 
Science  draws  to  a  close,  it  is  my  duty  to  report  on  the  activities 
of  this  organization  during  the  past  twelve  months. 

According  to  custom  the  President’s  address  opens  with  a 
reference  to  members  of  the  Institute  who  have  passed  away 
during  the  year.  Although  there  is  only  one  death  to  report 
at  this  time,  yet  in  that  loss  a  most  distinguished  gentleman 
has  been  taken  from  us.  I  refer,  of  course,  to  Frederick  W. 
Sexton,  B.Sc.,  D.Sc.,  the  founder  and  for  many  years  the  Presi¬ 
dent  of  the  Nova  Scotia  Technical  College.  He  became  an 
ordinary  member  December  18, 1903,  and  was  made  an  honorary 
member  February  10,  1947.  In  the  Institute,  as  in  all  the 
activities  he  followed,  Dr.  Sexton  had  the  welfare  of  Nova 
Scotia  and  of  Nova  Scotians  always  at  heart.  It  was  with  deep 
regret  that  we  received  the  news  of  his  demise. 

At  the  last  annual  meeting  the  membership  stood  at  285. 
During  the  past  year  our  total  membership  has  increased 
slightly.  In  Halifax  we  gained  17  new  members,  and  dropped 
26  names  from  our  rolls  for  non-payment  of  fees.  The  Valley 
chapter  at  present  has  35  full  members,  two  of  whom  are  life 
members,  and  two  are  student  members.  The  Valley  member¬ 
ship  exhibited  a  substantial  increase  during  the  year. 

We  have  held  one  business  meeting,  one  extraordinary  and 
seven  ordinary  meetings.  Twenty-three  papers  were  presented 
at  the  seven  ordinary  meetings.  They  may  be  classified  as 
follows : 


Biology  5  Pharmacology  2 

Chemistry  6  Physiology  2 

Biochemistry  3  Electrical  Engineering  1 

Physics  3  Civil  Engineering  1 

Ordinary  meetings  were  uniformly  well  attended,  the 
average  number  present  being  45,  with  a  high  of  59. 

The  Valley  Chapter  held  five  meetings  during  the  year, 
one  being  a  combined  business  and  ordinary  meeting.  At  these 
meetings  seven  papers  in  a  number  of  fields  were  presented. 
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Although  the  membership  of  the  Institute  has  shown  a 
gratifying  increase  since  the  end  of  World  War  II  and  the 
average  attendance  at  ordinary  meetings  has  almost  doubled 
since  pre-war  days  nevertheless  it  is  doubtful  if  the  increases 
noted  are  commensurate  with  the  increase  in  the  number  of 
scientists  in  Halifax  and  surrounding  areas  during  the  past 
fifteen  years. 

It  behooves  us,  therefore,  to  see  what  can  be  done  to  achieve 
a  greater  membership  and  to  improve  the  average  attendance  at 
ordinary  meetings.  Various  incentives  have  been  employed 
in  the  past  as  one  finds  on  perusing  old  minutes  and  reports  of 
annual  meetings.  In  pre-war  days  refreshments  were  served 
at  the  close  of  ordinary  meetings  but  a  check  of  attendance 
shows  no  substantial  increase  resulted.  Perhaps  the  wrong 
type  of  refreshment  was  served!  Consideration  might  be 
given  to  the  use  of  a  membership  committee  to  contact  pros¬ 
pective  members  and  to  urge  present  members  to  attend  as 
many  meetings  as  possible. 

In  my  opinion  an  effort  should  be  made  to  encourage  our 
associate  members  in  other  parts  of  the  Province  to  present  the 
results  of  their  investigations  at  our  meetings.  I  believe  that 
the  offer  still  stands  to  assist  in  the  payment  of  travelling  ex¬ 
penses  of  any  who  might  journey  to  Halifax  for  this  purpose. 
The  Valley  Chapter  has  solved  the  problem  in  the  Annapolis 
area  but  what  can  be  done  in  the  Truro,  Amherst,  Antigonish 
and  Sydney  regions? 

When  one  realizes  that  tonight  the  Institute  embarks  on 
its  94th  year  one  wonders  whether  some  thought  should  not  be 
given  to  what  might  be  undertaken  to  celebrate  the  centenary 
of  our  society  in  a  fitting  manner.  One  suggestion  I  would 
put  forward  is  that  a  symposium  of  some  kind  be  held  in  Halifax 
to  commemorate  the  birth  of  our  flourishing  organization. 

With  the  resumption  of  the  postwar  exchanges,  the  library 
has  continued  to  grow  rapidly.  Approximately  2,000  items 
come  to  the  Institute  each  year.  Because  of  greatly  increased 
printing,  costs,  a  number  of  societies  have  discontinued  sending 
their  publications  on  an  exchange  basis.  However,  the  Nova 
Scotia  Research  Foundation  is  now  carrying  these  publications 
on  a  subscription  basis.  The  societies  referred  to  are: 

Royal  Society  of  Canada 

Royal  Society  of  Arts 

Royal  Society  of  London 
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Geographical  Society  of  New  York 

Carlsbad  Laboratory-Chemical  and  Physiological  Series 

Since  1948  there  has  been  a  consistent  policy  of  book¬ 
binding  and  each  year  over  50  volumes  of  Institute  material 
have  been  bound.  As  a  result  the  publications  of  the  most 
important  societies  are  now  in  the  library  of  the  Nova  Scotia 
Research  Foundation.  It  is  the  practice  to  bind  one  new  set 
each  year;  the  demand  for  the  material  and  the  completeness 
of  the  series  being  the  deciding  factors  in  determining  the  selec¬ 
tion  of  a  particular  journal.  It  is  often  possible  to  obtain 
missing  numbers  from  the  United  States  Book  Exchange  in 
Washington,  D.  C.  and  it  is  hoped  that  by  using  this  source 
one  or  two  of  the  more  important  German  sets  may  be  com¬ 
pleted  and  prepared  for  binding.  When  the  National  Central 
Library  of  London  was  visited  this  summer  by  Miss  E.  Camp¬ 
bell,  the  Foundation’s  librarian,  arrangements  were  made  to 
secure  missing  parts  of  journals,  that  might  be  unavailable  on 
this  continent. 

Certain  Institute  material,  which  is  not  in  great  demand, 
is  carefully  packaged,  labeled  and  stored  on  the  top  floor  of  the 
Nova  Scotia  Technical  College  This  material  is  arranged  so 
that  any  journal  may  be  found  quite  easily.  Bookplates  have 
been  designed  and  printed  and  are  in  use  for  all  publications. 
This  keeps  the  Institute  collection  completely  identified. 

The  National  Research  Council  has  been  collecting  data 
for  the  publication  of  a  National  Catalogue  of  Scientific  Journals 
and  is  now  in  the  process  of  checking  and  preparing  the  cards 
for  the  printing  of  this  catalogue.  Our  holdings  are  listed  with 
them,  and  a  number  of  loan  requests  have  come  recently  for 
some  of  the  foreign  journals  of  the  Institute  library.  When  the 
catalogue  is  finally  issued,  many  more  such  interlibrary  loans 
will  undoubtedly  be  made. 

We  have  here  tonight  copies  of  the  latest  “List  of  Ex¬ 
changes  Currently  Received”  to  distribute  to  you  and  also,  as  a 
bonus,  a  copy  of  the  bookplate  designed  by  Miss  Campbell 
three  years  ago. 

In  closing,  I  would  like  to  pay  tribute  to  the  excellence  of 
the  work  of  our  various  officers  and  Council.  Individually 
and  collectively,  they  deserve  our  sincere  thanks  for  their 
efforts  on  behalf  of  the  Institute.  Personally  I  deem  it  a  great 
honor  to  have  had  the  privielge  of  serving  as  your  President. 
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PROCEEDINGS  OF  MEETINGS 
Session  of  1955-56 

(Meetings  were  held  in  the  Medical  Sciences 
Building,  Dalhousie  University;  the  Physics  Lecture 
Theatre,  Dalhousie  University;  the  Naval  Research 
Establishment;  and  the  Biological  Laboratory, 
Acadia  University.) 

94 th  Annual  Business  Meeting ;  October  17,  1955. 

The  meeting  was  presided  over  by  the  President,  Dr.  H.  D. 
Smith.  Eighteen  members  were  present. 

The  President  addressed  the  Institute.  The  address 
appears  on  page  of  the  Proceedings.  The  Officers  presented 
their  reports. 

The  Treasurer ,  J.  R.  Dingle ,  reported : 


Income  from  all  sources .  $4,556 .85 

Expenditures .  3,585 . 1 1 

Excess  of  income  over  expenditures .  971 .74 

Bank  balance,  October  14,  1955 .  1,365.56 


The  income  listed  includes  $1,990  from  sale  of  bonds,  so 
that  the  invested  fund  is  $2,000,  as  compared  with  $4,000  of 
one  year  ago. 

The  Corresponding  Secretary ,  P.  L.  Hoogland,  reported : 

During  the  year  1954-1955,  Volume  XXIII,  parts  3  and  4, 
of  the  Proceedings  appeared  in  print.  They  were  forwarded 
to  all  members  and  exchange  addresses. 

The  number  of  requests  for  reprints  was  normal:  54  were 
sold.  The  most  sought  after  publications  are  still:  The 
Grasses  of  Nova  Scotia,  The  Flora,  The  Fresh- water  and  Salt¬ 
water  Fishes  and  the  Lepidoptera  of  Nova  Scotia. 

At  the  beginning  of  the  year  the  exchange  mailing  list 
contained  563  addresses.  Two  were  added  during  the  year. 
In  August  1955  a  form  was  mailed  to  all  exchange  addresses 
requesting  information  needed  for  a  complete  revision  of  the 
mailing  list.  Approximately  50%  have  already  returned  the 


Forest  Aphidae  of  Nova  Scotia 


259 


answers.  The  majority  wished  to  continue  the  exchange 
arrangement;  17  wanted  to  discontinue  the  exchange.  As  a 
result,  the  number  of  addresses  on  the  mailing  list  has  dropped 
from  563  at  the  beginning  of  the  year  to  548. 

The  Editor,  H.  R.  Chipman ,  reported : 

Part  4  of  Volume  XXIII  was  published  during  the  year. 
Being  the  last  number  of  the  volume,  this  issue  contained  an 
index  to  the  whole  volume. 

At  the  present  time  there  are  no  manuscripts  on  hand  for 
publication  as  Part  I  of  Volume  XXIV. 

Librarian' s  Report : 

In  the  absence  of  the  Librarian,  Dr.  M.  R.  Foran  reported 
that  the  library  has  been  well  looked  after  by  the  Nova  Scotia 
Research  Foundation.  Considerable  binding  of  Institute 
periodicals  has  been  done.  A  list  of  Institute  exchange  peri¬ 
odicals  has  been  made  and  is  available  to  members. 

Officers  elected  for  the  year  1955-56  were: 

President . Dr.  H.  D.  Smith 

First  Vice-President . Dr.  J.  G.  Aldous 

Second  Vice-President . Dr.  J.  E.  Keyston 

Treasurer . Dr.  J.  R.  Dingle 

Corresponding  Secretary . Dr.  P.  L.  Hoogland 

Recording  Secretary . Mr.  H.  S.  Heaps 

Editor . . Dr.  H.  R.  Chipman 

Librarian . Dr.  L.  B.  Macpherson 

Council . Mr.  C.  V.  Douglas, 

Dr.  J.  G.  Kaplan,  Dr.  A.  D.  MacDonald,  Dr.  C.  R. 
Masson,  Dr.  A.  N.  O’Neill. 

Auditors . Dr.  H.  L.  Bronson 

Dr.  E.  G.  Young 

The  following  new  members  were  proposed  and  were 
elected  by  Council;  Ordinary:  H.  Fougere,  H.  B.  Dunford, 
W.  I.  Morse,  C.  E.  Marshall,  J.  J.  Ennitt;  Student:  Miss  B.  M. 
Melanson,  D.  L.  Simmons,  J.  E.  Bruce,  A.  R.  Howard. 
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1st  Ordinary  Meeting,  November  14,  1955. 

The  following  new  members  were  proposed  and  were 
elected  by  Council;  Ordinary:  D.  Ives,  M.  Brzac,  L.  Milne, 
J.  E.  Stapleton,  R.  W.  Trites,  D.  Schofield;  Associate:  H.  F. 
Lewis. 

Papers:  1.  “Winter  Resting  Stages  of  Certain  Erica¬ 
ceae”,  by  H.  P.  Bell  and  Jane  Burchill;  2.  “Random  Walk  and 
Satellite  Motion”,  by  H.  S.  Heaps;  3.  “The  Control  of  Certain 
Factors  of  Dosage  in  Epidermal  Carcinogenesis”,  by  J.  A. 
McCarter. 

Extraordinary  Meeting,  December  5,  1955. 

Dr.  Eville  Gorham  of  the  Fresh  Water  Biological  Labora¬ 
tory  at  Lake  Windermere,  England,  addressed  the  Institute  on 
“Transfer  of  Ocean  Salts  to  Soil  and  Plants  by  the  Atmosphere”. 

2nd  Ordinary  Meeting,  December  12,  1955. 

The  following  new  members  were  proposed  and  were 
elected  by  Council;  Ordinary:  D.  Brewer,  J.  T.  Lauder,  J.  A. 
Hines. 

Papers:  1.  “The  Total  Body  Haemoglobin  in  Children 
and  its  Relation  to  Iron  Requirements”,  by  W.  W.  Hawkins, 
Verna  G.  Leonard,  and  Eirlys  Speck;  2.  “Evidence  for  pH 
Regulation  of  Glucose  Metabolism  in  Yeast  Cells”,  by  J.  G. 
Aldous  and  K.  R.  Rozee;  3.  “The  Velocity  of  Sound  in  Solid 
Argon”,  by  D.  K.  Robinson. 

3rd  Ordinary  Meeting,  January  9,  1956. 

This  meeting  was  held  at  the  Naval  Research  Establish¬ 
ment,  Dartmouth.  The  formal  program  was  followed  by  an 
informal  tour  of  the  Establishment. 

Papers:  1.  “The  Addition  of  Correlated  Noises”,  by  J. 
Langis;  2.  “The  Mechanism  of  Anodic  Dissolution  of  Mag¬ 
nesium”,  by  J.  H.  Greenblatt. 

Extraordinary  Meeting ,  January  13,  1956. 

Dr.  D.  C.  Rose,  Principal  Research  Officer  of  the  Cosmic 
Ray  Section  of  the  National  Research  Council  in  Ottawa 
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addressed  the  Institute  on  “The  Cruise  of  H.M.C.S.  Labrador 
through  the  North  West  Passage”. 

4 th  Ordinary  Meeting ,  February  13,  1956. 

The  following  new  members  were  proposed  and  were 
elected  by  Council;  Ordinary:  H.  McLennan,  K.  N.  H.  Green- 
idge,  C.  A.  Brockley,  A.  S.  Davies,  A.  C.  Cuthbertson,  J.  A. 
Purdy. 

Papers:  1.  “Aspects  of  Moisture  Movement  in  Trees”, 
by  K.  N.  H.  Greenidge;  2.  “The  Photoelectric  Effect  with 
Incident  Gamma  Radiation”,  by  W.  J.  Archibald;  3.  “The 
Amino  Acids  in  the  Ichthulokeratin  of  Salmon  Eggs”,  by  E.  G. 
Young  and  D.  G.  Smith. 

5 th  Ordinary  Meeting ,  March  12,  1956. 

Papers:  1.  “Equilibrium  Constants  for  the  S34  0  2-H2S3204 
Exchange  Reaction”,  by  H.  B.  Dunford  and  H.  G.  Thode; 
2.  “The  Electrophoretic  Pattern  of  Lipemic  Serum”,  by  C.  B. 
Weld;  3.  “A  Study  of  the  Parasitism  of  Ascochyta  pisi  Lib” 
by  D.  Brewer. 

6 th  Ordinary  Meeting  and  Joint  Meeting  with  Valley  Chapter  at 
Acadia  University ,  April  9th,  1956. 

Papers:  1.  “The  Deformation  and  Break-up  of  Large 
Water  Drops”,  by  R.  H.  Magarvey;  2.  ’’Microorganisms  in 
the  Sediment  of  Lakes,”  by  F.  R.  Hayes;  3.  “A  Study  of 
Forest  Succession  on  Abandoned  Fields  in  Cape  Breton”,  by 
E.  C.  Smith. 

7th  Ordinary  Meeting ,  May  14,  1956. 

Papers:  1.  “Studies  on  the  Structural  Polysaccharides 
of  the  Rhodophyceae,  Agar  and  Kappa  Carageenin”,  by  W. 
Yaphe;  2.  “A  Study  of  the  Decomposition  on  Copper  from 
Colloidal  Suspensions  of  Fractions  Derived  from  Sulfite  Pitch”, 
by  D.  L.  Vincent;  3.  “The  Control  of  Enzyme  Synthesis  and 
Enzyme  Activity  in  Living  Cells”,  by  J.  G.  Kaplan. 
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PROCEEDINGS  OF  MEETINGS 
(Valley  Chapter) 

Session  of  1955-56 

The  Valley  Chapter  held  six  meetings,  alternately  at 
Acadia  University  in  Wolfville  and  at  the  Experimental  Farm 
in  Kentville.  At  the  end  of  the  session  there  were  26  Ordinary 
Members  and  2  Student  Members.  Letters  were  sent  to  all 
potential  members  in  order  to  compile  a  list  of  scientific  workers 
in  the  area  as  well  as  to  discover  their  specific  research  interests. 

Annual  Business  Meeting ;  November  7,  1955. 

The  meeting  was  held  in  the  Biology  Building  of  Acadia 
University.  The  President,  Prof.  M.  F.  Bancroft,  presided. 

Officers  elected  for  the  year  were: 

President . 

Vice-President.  . 

Secretary . 

Treasurer . 

Council  Member 

1st  Meeting ,  November  29,  1955. 

Papers:  1.  “Forests  of  Cape  Breton  during  the  17th  and 
18th  Centuries”,  by  Philip  Bentley  and  E.  C.  Smith. 

2nd  Meeting ,  January  4,  1956. 

Papers:  1.  “Nutritional  Survey  of  McIntosh  Orchards  of 
the  Annapolis  Valley  in  Relation  to  the  Keeping  Quality  of  the 
Fruit”,  by  C.  A.  Eaves;  2.  “Some  Findings  of  a  Geological 
Nature  on  the  Islands  of  Mahone  Bay”,  by  R.  H.  MacNeill; 
3.  “Some  Aspects  of  Metabolism  of  Nuclear  Nucleic  Acids”, 
by  E.  R.  M.  Kay. 

3rd  Meeting ,  February  6,  1956. 

Papers:  1.  “Physical  Properties  of  Water  Drops”,  by 
R.  Magarvey;  2.  “Flat-limb  Canker  of  the  Gravenstein”,  by 
J.  F.  Hockey;  3.  “Photointerpretation  Projects  the  N.  S. 
Research  Foundation”,  by  H.  L.  Cameron. 


Dr.  C.  J.  Bishop 
Prof.  H.  L.  Cameron 
Miss  L.  J.  McGowan 
Mr.  H.  T.  Stultz 
Mr.  A.  D.  Pickett 
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Mh  Meeting,  March  1,  1956. 

Papers:  1.  “Glaciofluvial  Deposits  of  the  Sporting  Lake- 
Stream  Area”,  by  R.  H.  MacNeill;  2.  “Cytological  Develop¬ 
ment  during  Microsporogenesis  as  an  Index  of  Heat  Unit 
Accumulation”,  by  G.  M.  Weaver;  3.  “Observations  on  Com¬ 
mon  Spiders  of  the  Annapolis  Valley”,  by  C.  D.  Dondale. 

5th  Meeting ,  April  9,  1956.  (Joint  meeting  with  parent 
Society.) 

Papers:  See  page  000. 

6th  Meeting,  May  7,  1956. 

Papers:  “Symposium  on  Phosphorus  32”.  Speakers: 
E.  R.  M.  Kay,  C.  A.  Eaves  and  R.  MacLellan. 
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ABSTRACTS 

(Papers  read  before  the  Institute  but  not  published  in  the  Proceedings.) 

Winter  Resting  Stages  of  Certain  Ericaceae.  Hugh  P.  Bell 
and  Jane  Burchill.  (Read  November  14,  1955)  The  winter  resting 
stages  of  seventeen  species  of  Ericaceae  are  described,  figured  and  analysed 
From  this  analysis,  the  following  deductions  were  made.  1.  Each 
species  has  a  fairly  definite  winter  resting  stage.  2.  As  rates  of  develop¬ 
ment  vary  from  species  to  species,  the  winter  resting  stage  is  not  in  all 
cases  related  to  the  time  of  full  bloom.  3.  The  embryo  sac  and  anther 
do  not  develop  at  similar  rates,  hence,  for  any  stage  in  the  development 
of  one,  there  is  not  a  definite  accompanying  stage  in  the  development  of 
the  other.  4.  The  Ericaceae  were  not  evolved  in  a  climate  which  had 
the  marked  periodicity  and  extreme  cold  characteristic  of  our  present 
north  temperate  zone. 

Random  Walk  and  Satellite  Motion.  H.  S.  Heaps.  (Read 
November  14,  1955)  In  both  the  biological  and  physical  sciencesj[the 
concept  of  random  walk  has  found  considerable  application  in  the  sta¬ 
tistical  description  of  phenomena  such  as  diffusion  processes  and  Brownian 
motion. 

The  present  paper  discusses  a  variation  of  the  random  walk  process 
that  involves  the  motion  of  two  particles  within  a  plane.  One  particle 
moves  continuously  according  to  a  random  walk  and  at  an  unspecified 
time  emits  a  satellite  particle.  The  satellite  jumps  instantaneously 
from  the  first  and  then  itself  moves  either  in  a  random  walk  independent 
of  the  path  of  the  first  or  else  in  a  circle  relative  to  the  first  particle  at  its 
centre.  After  a  further  unspecified,  but  possibly  brief,  interval  it  returns 
to  the  parent  body.  The  distance  of  the  satellite  from  an  observer  is 
recorded  continuously  by  equipment  which  is  unable  to  distinguish  be¬ 
tween  an  instantaneous  and  a  rapid  change  of  position.  By  observation 
of  the  recorded  motion  of  the  satellite  it  is  required  to  determine  whether, 
and  when,  it  is  attached  to  the  parent  body  and  whether  its  individual 
motion,  when  free,  is  random  or  circular. 

The  Control  of  Certain  Factors  of  Dosage  in  Epidermal 
Carcinogenesis.  J.  A.  McCarter.  (Read  November  14,  1955)  Tech¬ 
niques  will  be  described  which  permit  the  control  of  area  of  contact  and 
of  duration  of  contact  of  the  skin  of  the  mouse  with  a  carcinogen. 

Data  will  be  presented  which  indicate  that  the  tumor  incidence  pro¬ 
duced  in  response  to  the  application  of  a  solution  of  a  carcinogenic  hydro¬ 
carbon  to  the  skin  of  the  mouse  is  directly  proportional  to  the  area  of  skin 
contacted  by  the  agent. 

The  Total  Body  Haemoglobin  in  Children  and  its  Relation  to 
Iron  Requirements.  W.  W.  Hawkins,  Verna  G.  Leonard  and  Eirlys 
Speck.  (Read  December  12,  1955)  Data  on  body  heights  and  weights 
and  blood  haemoglobin  concentrations  for  children  6-17  years  old  in 
Halifax  were  used  with  some  from  other  sources  to  calculate  the  total 
body  haemoglobin  and  to  estimate  the  iron  requirements. 

At  about  13  or  14  years  of  age  there  was  a  marked  rise  in  the  total 
haemoglobin  in  boys,  and  a  leveling  off  in  girls.  Up  to  that  time  in  both 
sexes  the  increase  in  total  haemoglobin  with  growth  was  the  greatest 
factor  governing  the  iron  requirement.  It  contained  to  be  so  in  boys, 
but  in  girls  after  that  age  loss  from  menstruation  became  the  major  con¬ 
sideration.  The  requirements  of  boys  were  still  greater,  however,  because 
the  increases  in  total  haemoglobin  outweighed  catamenic  loss  in  the  other 
sex. 
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The  daily  metabolic  requirements  for  iron  were  estimated  as 
0.37-0.76  mg.  for  boys  and  0.30-0.94  mg.  for  girls  in  the  6-12  year  age 
group,  and  0.81-1.47  mg.  for  boys  and  0.70-0.98  mg.  for  girls  in  the  13-16 
year  age  group. 

It  was  indicated  that  the  most  important  case  for  special  consider¬ 
ation  of  the  dietary  iron  supply  is  in  boys  from  12  years  of  age  onward. 

Evidence  for  pH  Regulation  of  Glucose  Metabolism  in  Yeast 
Cells.  J.  G.  Aldous  and  K.  R.  Rozee.  (Read  December  12,  1955). 
(Supported  by  Grant  8950-07  from  the  Defence  Research  Board;  Project 
D  50-89-50-07).  Whereas  fluoroacetic  acid  is  not  a  toxic  material,  its 
metabolic  conversion  to  fluorocitrate  results  in  a  blocking  of  the  Krebs 
cycle  (Peters,  R.  A.,  Proc.  Roy.  Soc.  B  1952,  139,  143). 

Studies  with  yeast  cells  indicate  that  in  order  to  poison  them  with 
fluoroacetic  acid,  environmental  conditions  must  be  such  that  they  favor 
the  operation  of  the  Krebs  cycle.  This  may  be  achieved  (a)  by  pre¬ 
senting  the  cells  with  components  of  the  cycle  to  which  they  are  normally 
permeable,  or  (b)  by  choosing  the  appropriate  conditions  for  the  meta¬ 
bolism  of  glucose.  The  former  is  not  dependent  upon  pH,  but  the  lattei  is. 

Evidence  is  presented  to  show  that  on  the  acid  side  of  about  pH  • 
5.0  the  yeast  cell  oxidizes  glucose  via  the  Krebs  cycle,  while  on  the  alkaline 
side  some  other  metabolic  pathway  is  involved. 

The  Velocity  of  Sound  in  Solid  Argon.  D.  K.  Robinson.  (Read 
December  12,  1955).  A  single  barium  titanate  cylinder  may  be  used  as 
both  the  source  and  receiver  of  acoustical  energy.  The  velocity  of  sound 
in  a  given  material  may  be  found  by  placing  that  material  in  the  centre  of 
such  a  cylinder  and  measuring  resonant  frequencies.  This  method  gives 
values  of  the  velocity  of  sound  in  water  consistent  to  better  than  one  part 
in  1000.  Measurements  made  in  solid  argon  using  this  system  indicate  a 
value  of  1255  i  15  m /sec  at  78°K  and  1322  m /sec  at  64°K  for  the  sound 
velocity. 

The  Addition  of  Correlated  Noises.  J.  Langis.  (Read  January 
9,  1956).  Correlation  detectors  are  becoming  an  important  means  of 
improving  certain  types  of  communication  systems  and  the  addition  of 
correlated  noises  is  a  problem  which  arises  naturally  in  the  investigation 
of  such  detectors. 

In  the  present  paper,  a  mathematical  expression  is  derived  giving  the 
result  of  the  addition  of  several  noises  in  terms  of  the  auto-correlation 
function.  The  addition  components  are  obtained  from  a  common  initial 
wave  by  submitting  this  wave  to  various  time  delays.  The  addition  of 
independent  noises  is  included  as  a  particular  case. 

Experimental  data  are  presented  to  support  the  theoretical  result. 

The  Mechanism  of  the  Anodic  Dissolution  of  Magnesium. 
J.  H.  Greenblatt.  (Read  January  8,  1956).  Magnesium  anodes  were 
electrolysed  in  3%  sodium  chloride  solution  in  a  simple  electrolysis  cell. 
Magnesium  in  the  anolyte,  magnesium  in  the  corrosion  product,  total 
hydrogen  evolved  and  weight  loss  were  determined.  It  was  found  that 
the  quantities  soluble  magnesium,  insoluble  magnesium,  magnesium  cal¬ 
culated  from  the  current  passed  were  in  approximate  one  to  one  relation¬ 
ship  with  each  other  and  all  of  these  quantities  are  roughly  half  of  the 
total  weight  loss.  The  hydrogen  evolved  was  always  slightly  less  than 
the  soluble  and  insoluble  magnesium.  These  facts  are  explained  and 
integrated  into  existing  knowledge  of  the  behaviour  of  magnesium  anodes 
by  postulating  that  magnesium  dissolves  in  the  solution  investigated 
mainly  as  a  univalent  ion  followed  by  reaction  of  this  univalent  ion  with 
water. 
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Aspects  of  Moisture  Movement  in  Trees.  K.  N.  H.  Greenidge. 
(Read  February  13,  1956).  The  development  of  a  programme  of  studies 
dealing  with  various  aspects  of  the  ascent  of  sap  in  tall  trees  is  briefly 
described.  The  patterns  and  rates  of  moisture  uptake  and  movement 
under  normal  conditions  are  considered,  and  attention  is  given  to  the 
deviations  from  normality  which  result  from  the  experimental  treatment 
of  water-conducting  tissues.  The  results  of  these  experiments  are  con¬ 
sidered  in  the  light  of  current  concepts  of  the  mechanism  of  moisture 
movement  in  trees. 

The  Photoelectric  Effect  with  Incident  Gamma  Rays.  W.  J. 
Archibald.  (Read  February  13,  1956).  Electrons  ejected  from  atoms 
by  polarized  gamma  rays  are  found  to  emerge  from  the  atoms  in  quite 
unexpected  directions.  The  reason  is  that  the  magnetic  moment  of  the 
electron  interacts  with  the  electromagnetic  field  associated  with  the 
gamma  rays.  To  handle  this  situation  theoretically  it  is  necessary  to 
employ  relativistic  equations  throughout,  both  for  the  radiation  and  for 
the  electron.  A  simple  relativistic  calculation  is  presented  which  explains 
the  various  peculiar  effects  which  are  observed. 

The  Amino  Acids  in  the  Ichthulokeratin  of  Salmon  Eggs. 
E.  Gordon  Young  and  Donald  G.  Smith.  (Read  February  13,  1956). 
The  distribution  of  18  amino  acids  in  the  ichthulokeratin  of  the  casing 
of  salmon  eggs  ( Saimo  salar)  has  been  determined  by  chromatographic 
methods  as  follows:  Ala  4.9,  Arg  5.2,  Asp  9.2,  CyS  2.7,  Gly  2.8,  Glu  14.5, 
His  1.0,  lieu  4.8,  Leu  7.4,  Lys  3.1,  Met  1.7,  Phe  5.7,  Pro  11.9,  Ser  4.3, 
Thr  6.0,  Try  3.5,  Tyr  5.4,  Val  5.0,  NH3  1.4.  The  similarity  to  neuro¬ 
keratin  and  the  ratio  of  His-Lys-Arg  of  1:3:4.5  confirm  classification  of 
this  protein  as  a  pseudokeratin.  It  was  shown  to  be  readily  digested  by 
pepsin  and  papain  but  not  by  trypsin. 

Equilibrium  Constants  for  the  S3402  -  H2S3204  Exchange 

Reaction.  H.  B.  Dunford  and  H.  G.  Thode.  (Read  March  12,  1956). 
Equilibrium  constants  for  the  exchange  of  sulphur-34  between  sulphur 
dioxide  and  sulphuric  acid  were  measured  over  the  temperature  range  of 
200°  to  400°C.  Theoretical  equilibrium  constants  were  calculated  from 
the  Raman  spectra  of  sulphur  dioxide  and  of  sulphate  ion,  and  fair  agree¬ 
ment  between  theory  and  experiment  was  observed.  The  application 
of  sulphur  isotope  abundance  measurements  to  chemical  and  geological 
problems  is  discussed  briefly. 

The  Electrophoretic  Pattern  of  Lipemic  Serum.  C.  B.  Weld. 
(Read  March  12,  1956).  Using  a  paper  electrophoresis  apparatus  the 
lipoprotein  patterns  of  lipemic  sera,  of  normal  sera  and  of  lipemic  sera 
after  clearing  with  heparin,  have  been  established.  The  lipid  in  lipemic 
serum  is  found  in  association  with  the  /3  -globulin  and  with  a  -globulin. 
In  cleared  sera  the  lipid  has  disappeared  from  the  /3  -position  and  that  in 
association  with  the  a  -position  has  increased  in  mobility  and  moved  be¬ 
yond  the  albumin  band.  The  implication  of  these  results  is  discussed. 

A  Study  of  the  Parasitism  of  Ascochyta  pisi  Lib.  D.  Brewer. 
(Read  March  12,  1956).  Moisture  is  a  critical  factor  in  foliage  infection. 
The  reactions  of  pea  varieties  range  from  complete  immunity  to  extreme 
susceptibility.  Differences  in  disease  expression  are  shown  both  quanti¬ 
tatively  and  qualitatively.  Entry  into  the  leaf  is  achieved  by  direct 
rupture  of  the  cuticle,  without  the  formation  of  an  appressorium,  and 
subsequent  colonization  is  intercellular.  There  is  no  evidence  that 
limitation  of  colonization  is  due  to  a  physical  barrier  produced  by  the 
host  in  response  to  attack  by  the  fungus.  Suggestions  of  both  physical 
and  physiological  resistances  exist  in  the  pea  varieties  studied. 
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The  Deformation  and  Break-up  of  Large  Water  Drops.  R.  H. 
Magarvey.  (Read  April  9,  1956).  A  large  drop  falling  freely  through, 
the  air  is  deformed.  The  degree  of  deformation  depends  on  the  size  and 
falling  speed  of  the  drop.  An  equilibrium  drops  shape  is  reached  for 
smaller  drops,  but  conditions  of  instability  may  result  from  the  deforma¬ 
tion  of  larger  drops.  Criteria  of  conditions  of  instability  are  established 
and  the  different  break-up  mechanisms  noted.  High  speed  photographic 
techniques  are  employed  to  examine  all  phases  of  the  disintegration  process 
including  the  size  distribution  and  number  of  fragments. 

Drops  larger  than  8mm.  equivalent  diameter  may  disintegrate  by 
becoming  inflated  somewhat  in  the  same  manner  as  a  parachute  and  burst 
with  considerable  violence.  Most  drops  greater  than  10  mm.  and  all 
drops  greater  than  12  mm.  diameter  break  up  in  this  manner.  The  origin 
of  the  various  size  fragments  is  significant  in  the  resulting  size  distribu¬ 
tion. 


Microorganisms  in  the  Sediments  of  Lakes.  F.  R.  Hayes. 
(Read  April  9,  1956).  The  accuracy  of  the  mean  of  quadruplicate  bac¬ 
terial  counts  is  about  1  10%,  a  figure  not  unlike  that  for  blood  counts. 
Naumann  cores  from  a  lake  may  give  counts  which  cover  an  order  of 
magnitude.  The  general  level  of  counts  from  sediment  is  of  the  order  of 
one  million  per  gm.  dry  weight.  No  evidence  can  be  found  for  a  thin  or 
micro  surface  layer  with  very  high  bacterial  content.  Rather  the  counts 
are  unchanged  for  some  5  cm.  below  the  surface.  At  10  cm.  there  is  a 
clear  drop  which  continues,  evidently  logarithmically,  with  increasing 
depth.  Deep  cores,  taken  by  piston  sampler,  showed  bacteria  in  small 
numbers  even  down  to  6  m.  depth  where  glacial  gravel  was  reached.  Such 
levels  would  be  perhaps  10,000  years  old.  No  systematic  difference  has 
so  far  been  demonstrated  between  anaerobic  and  aerobic  counts.  The 
Millipore  Filter  technique  as  used,  was  illustrated  with  colour  slides. 

Studies  on  the  Structural  Polysaccharides  of  the  Rhodo- 
phyceae,  Agar  and  Kappa-carrageenin.  W.  Yaphe.  (Read  May  14, 
1956).  The  specific  activities  of  enzymes  for  agar  and  carrageenin  were 
used  to  indicate  the  presence  of  these  polysaccharides  in  extracts  prepared 
from  30  different  species  of  red  algae. 

The  products  of  enzymic  hydrolysis  of  the  extracts  from  agarophytes 
were  investigated  and  shown  to  be  similar.  Kappa-carrageenin  was 
present  in  the  extracts  which  gave  a  positive  test  for  carrageenin. 

The  results  indicated  that  this  method  could  be  used  to  identify 
agar  and  kappa  carrageenin  in  extracts  from  marine  algae. 

A  Study  of  the  Deposition  on  Copper  from  Colloidal  Suspen¬ 
sions  of  Fractions  Derived  from  Sulphite  Pitch.  D.  L.  Vincent. 
(Read  May  14,  1956).  Sulphite  pitch,  which  deposits  on  pulp  and  paper 
washing  machinery,  has  been  separated  into  its  chief  chemical  fractions, 
each  of  which  has  been  tested  separately  for  its  tendency  to  deposit  from 
suspension  on  a  copper  surface.  The  unsaponifiable  fraction  gave  the 
greatest  deposit  and  was  also  the  tackiest. 

The  Control  of  Enzyme  Synthesis  and  Enzyme  Activity  in 
Living  Cells.  J.  G.  Kaplan.  (Read  May  14,  1956.)  Living  cells  can 
be  persuaded  to  increase  or  decrease  their  content  of  a  variety  of  enzymes 
by  control  of  their  environment.  For  example,  cells  almost  totally  lack¬ 
ing  an  enzyme  (say  Aase)  may  be  caused  by  synthesize  large  quantities 
of  this  enzyme  by  including  its  substrate  (say  A)  in  the  culture  medium. 
This  is  the  phenomenon  of  induced  enzyme  biosynthesis.  This  phenom¬ 
enon  will  be  discussed  in  some  detail  and  its  use  in  the  study  of  protein 
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synthesis  and  cell  growth  will  be  described.  We  have  demonstrated 
that  the  state  of  an  enzyme,  such  as  the  catalase  of  yeast,  is  different  in 
cells  in  which  the  level  of  catalase  activity  is  low ;  as  such  cells  are  caused 
to  synthesize  more  enzyme,  the  activity  of  the  newly-formed  enzyme  is 
concealed  within  the  living  cell  and  can  be  exposed  only  upon  destroying 
the  cell  in  various  ways.  Cells  can  thus  control  their  levels  of  enzyme 
activity  in  two  ways:  (1)  by  varying  the  actual  number  of  enzyme  mole¬ 
cules  according  to  the  demands  of  their  environment  and  (2),  by  varying 
the  activity  per  molecule,  in  some  way  as  yet  not  understood.  The  solid 
dough  of  experimental  fact  will  be  interspersed  with  yeasty  speculation. 

Nutritional  Survey  of  McIntosh  Apple  Orchards  in  Relation 
to  Storage  Quality.  C.  A.  Eaves.  (Read  January  4,  1956-Valley). 
The  nutritional  status  of  fifteen  McIntosh  orchards  and  the  storage 
quality  of  the  fruit  has  been  investigated  over  a  period  of  four  years. 
Independent  analyses  of  soil  and  leaves  included  N,  P,  K,  Ca  and  Mg. 
A  comparison  of  the  nutrient  content  of  the  soil  with  that  of  the  leaves 
showed  that  there  was  no  association  in  the  relative  levels  of  the  different 
elements  studied,  with  the  exception  of  potassium.  The  nutrient  levels 
in  the  leaves  from  certain  orchards  differed  widely  and  these  differences 
were  consistent  from  year  to  year.  There  was  a  significant  negative 
correlation  between  red  color  of  the  fruit  and  the  N  /K  ratio  in  the  leaves. 

Some  Findings  of  a  Geological  Nature  on  the  Islands  of 
Mahone  Bay.  R.  H.  MacNeill.  (Read  January  4,  1956-Valley).  A 
rapid  survey  of  some  of  the  Mahone  Bay  Islands  was  carried  out  during 
part  of  the  summer  of  1955  in  order  to  determine  the  value  of  carrying 
out  an  intensive  Pleistocene  Geology  survey  of  the  Nova  Scotia  south 
shore  islands.  The  bedrock  is  generally  covered  by  glacial  drift  and  is 
usually  not  exposed  on  the  islands.  The  islands  visited  are  drumlins 
which  were  formed  on  the  presently  drowned  coastal  plain,  and  consist  of 
glacial  debris  which  appears  to  be  late  Wisconsin  in  age.  These  drumlins 
show  evidence  of  two,  possibly  three,  ice  advances  which  were  probably 
only  fluctuations  within  the  Wisconsin  stage  of  the  Pleistocene.  Further 
careful  investigation  of  these  and  other  drumlins  of  the  coast  of  Nova 
Scotia  may  result  in  a  more  accurate  dating  of  this  phase  of  the  Ice  Age. 

Physical  Properties  of  Water  Drops.  R.  H.  Magarvey.  (Read 
February  6,  1956-Valley).  Problems  associated  with  the  laboratory 
production  of  drops  have  limited  the  information  available  concerning 
the  physical  characteristics  of  freely  falling  drops.  In  most  dropping 
experiments  drops  are  allowed  to  form  on  the  end  of  a  clean  piece  of  glass 
tubing  and  are  detached  by  controlled  pressure  inside  the  tube  or  by  air 
jets  outside  the  tube.  This  method  does  not  afford  accurate  size  control 
and  determination.  Methods  of  producing  copious  supplies  of  drops,  the 
size  of  which  can  be  accurately  controlled  and  measured,  are  based  on  the 
principle  of  the  interrupted  jet.  The  advantages  of  this  method  of  pro¬ 
duction  are  discussed  and  the  limitations  of  the  technique  noted.  A 
sensitive  jet  dropper  is  demonstrated,  and  the  size  of  the  drops  forming 
the  train  are  indicated.  These  drops  are  larger  than  those  produced  by 
any  other  method. 

Flat-limb  Canker  of  the  Gravenstein.  J.  F.  Hockey.  (Read 
February  6,  1956-Valley).  The  flat  limb  disease  of  Gravenstein  is  shown 
to  be  of  virus  origin.  French  Crab  root  stock  was  found  to  be  a  more 
susceptible  parent  stock  for  the  disease  than  the  slower  growing  Anis  or 
Antonovka  stocks.  Stock  grafted  apparently  healthy  Gravenstein  trees 
were  more  susceptible  to  flat  limb  than  either  root  grafted  or  budded 
trees. 
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Photointerpretation  Projects  of  the  N.  S.  Research  Foun¬ 
dation.  H.  L.  Cameron.  (Read  February  6,  1956-Valley).  Airphoto 
interpretation  of  Nova  Scotian  historic  sites,  notably  Grand  Pre  and 
Louisburg,  indicated  that  many  details  of  old  dykes,  fortifications,  etc., 
were  visible  and  therefore  mappable.  Maps  of  Grand  Pre  showing  the 
old  dykes,  and  Louisburg  showing  the  old  city,  were  prepared  in  1952. 
In  1954  the  R.  C.  A.  F.  carried  out  low  level  photography  at  Louisburg 
with  a  Sonne  camera,  covering  the  entire  old  city  area  with  laterally  over¬ 
lapping  strips,  in  an  unique  operation.  A  very  detailed  map  has  been 
constructed  from  these  photos  and  many  new  details  revealed.  The 
Historic  Sites  and  Parks  Branch  in  Ottawa  have  become  interested  and  are 
sponsoring  new  infra  red  photos  in  1956.  Interpretation  of  the  shallow 
water  zone  and  the  services  of  a  Navy  frogman  resulted  in  the  finding  of 
an  old  wrought  iron  chain  in  the  southwest  corner  of  the  harbor.  Spectro- 
graphic  and  chemical  tests  by  the  Ontario  Research  Foundation  indicate 
that  it  is  of  French  origin  and  at  least  200  years  old.  More  work  is 
planned  on  many  of  these  sites  in  1956,  particularly  Port  Royal  and  the 
Fort  Beausejour  areas. 

Glaciofluvial  Deposits  of  the  Sporting  Lake-Stream  Area. 
R.  H.  MacNeill.  (Read  March  1,  1956-Valley).  The  upper  Sissiboo 
River  area,  underlain  by  Devonian  igneous  rocks,  was  investigated  as 
part  of  a  Pleistocene  Geology  survey  and  the  glacial  deposits  were  mapped. 
Much  of  the  area  was  but  lightly  covered  by  glacial  debris  or  the  products 
of  recent  weathering.  The  glaciofluvial  deposits  indicate  that  part  of  the 
area  was  occupied  in  the  last  stages  of  decay  of  the  Wisconsin  ice  sheet  by 
proglacial  lakes.  Eskers  in  the  area  indicate  a  general  westwardly 
retreat  of  the  ice  front  while  evidence  shows  the  general  direction  of 
advance  of  the  major  ice  sheet  to  have  been  from  the  northward.  Local 
glaciation  has  modified  many  of  the  older  features. 

Cytological  Development  during  Microsporogenesis  as  an 
Index  of  Heat  Accumulation.  G.  M.  Weaver.  (Read  March  1, 
1956-Valley).  The  forecasting  of  blossom  time  and  harvest  dates  is  of 
considerable  importance  in  field  crop  and  orchard  management.  This  is 
frequently  based  on  an  index  of  temperature  efficiency  expressed  as  heat 
units,  and  calculated  in  day  degrees.  Present  methods  using  daily 
maximum  and  minimum  temperatures,  result  in  certain  inaccuracies  in 
determining  the  heat  unit  accumulation  effective  for  plant  growth. 
Furthermore,  definite  base  temperatures  have  not  been  established  for 
the  physiological  development  of  many  horticultural  crops. 

The  stages  of  microsporogenesis  in  Macoun  apple  and  Bartlett  pear 
were  analysed,  and  the  data  collected  regardingthe  date  on  which  each 
stage  was  found  and  the  corresponding  temperature  accumulation.  The 
stages  considered  (meiosis,  tetrad,  microspore  formation  and  anthesis) 
provided  several  strategic  cytological  check  points  in  the  floral  develop¬ 
ment.  For  comparison  with  this  analysis,  branches  of  the  same  varieties 
forced  in  the  greenhouse  provided  growing  conditions  widely  different  in 
temperature  from  those  outdoors. 

There  was  a  difference  of  approximately  100  heat  units  required  for 
the  development  of  full  bloom  of  Macoun  as  opposed  to  Bartlett,  the 
former  requiring  the  more  heat. 

Observations  on  Orchard  Spiders  of  the  Annapolis  Valley. 
C.  D.  Dondale.  (Read  March  1,  1956-Valley).  Colored  slides  were 
shown,  illustrating  (a)  the  seasonal  trend  in  orchard  spider  populations 
and  (b)  some  of  the  species  commonly  inhabiting  apple  trees. 
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ABSTRACT 

A  study  of  the  flora  of  the  Tusket  Islands,  Yarmouth  County,  Nova 
Scotia  seems  to  show  that  the  islands  were  colonized  by  plants  entirely 
of  the  costal  flora,  under  conditions  similar  to  those  now  existing,  and  not 
consonant  with  any  considerable  change  in  the  relationships  of  land  and 
sea  during  the  period. 

The  Tuskets  are  an  ill-defined  archipelago  extending 
roughly  southward  from  the  shores  of  Yarmouth  County  at  the 
southwestern  corner  of  Nova  Scotia.  It  is  said  of  this  group, 
as  of  many  others,  that  there  is  an  island  for  every  day  of  the 
year,  which  may  be  true  if  one  counts  rocks  and  reefs.  Geo¬ 
logically  the  islands  are  drumlins,  oval  hills  of  glacial  drift 
solidified  by  clay  ground  from  local  slates  or  schists.  Many 
islands  have  rocky  cores  or  outcrops  of  granite  which  may  have 
caused  the  formation  of  drumlins  at  these  points  or  may  simply 
have  preserved  them  from  attrition  by  the  waves.  Throughout 
the  area  oval  shallows  of  boulders  mark  the  sites  of  former 
drumlins  now  overrun  by  the  sea;  the  number  of  these  at  less 
than  five  fathoms  far  surpasses  that  of  the  surviving  islands. 
The  inner  islands,  out  as  far  as  the  Bald  Tuskets,  all  lie  within 
the  ten-fathom  line,  while  the  twenty-five-fathom  line  includes 
the  outermost  of  the  group,  Seal  Island  and  its  surrounding 
reefs,  nearly  twenty  miles  from  shore. 

The  Tuskets  lie  at  the  eastern  lip  of  the  mouth  of  the  Bay 
of  Fundy  and  are  under  the  influence  of  its  remarkable  tides, 
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although  among  the  islands  these  do  not  normally  exceed 
twelve  feet.  These  tides  have  a  moderating  effect  upon  the 
temperatures  of  the  districts  within  their  range,  and  especially 
upon  the  islands.  The  resulting  ebb-tides,  warmer  than  the 
open  sea  in  summer,  colder  in  winter,  cause  heavy  fogs.  These 
fogs  have  a  depressing  influence  upon  the  vegetation,  for  they 
reduce  the  amount  of  sunlight  during  a  very  short  summer, 
while  the  winter  temperatures,  although  milder  than  on  land, 
are  still  below  that  minimum  necessary  for  plant  growth.  As  a 
result  the  South  Shore  of  Nova  Scotia  has  had  wider  stretches 
of  coniferous  forest  as  a  climax  than  has  any  other  lowland 
part  of  the  province,  though  in  part  this  may  have  been 
helped  by  the  poverty  of  the  soil — till,  overlying  granite, 
quartzite  and  schist.  However,  the  influence  of  the  fog-belt 
extends  only  a  few  miles  inland. 

A  small  amount  of  phytohistorical  work  is  being  done  to 
determine  the  pre-Columbian  floras  of  the  different  area  of 
Nova  Scotia,  but  none  of  this  has  touched  the  Yarmouth 
district.  Because  of  the  richness  of  the  sea  and  the  poverty 
of  the  land,  the  coastal  district  is  primarily  the  home  of  fisher¬ 
men.  Every  fisherman  is  of  necessity  a  part-time  farmer, 
undercapitalized  and  ill-informed,  using  traditional  pioneering 
techniques,  burning  enthusiastically,  clean-cutting  woodland 
and  overgrazing  the  poor  lands  without  making  any  provision 
for  replacing  the  fertility  consumed.  Whole  townships  have 
been  reduced  to  alder-scrub  and  barren,  and  the  woods  are 
largely  poor  second-growth.  However,  a  few  rocky  points, 
too  rough  to  pasture  and  too  isolated  to  lumber,  give  indica¬ 
tions  of  a  former  coniferous  forest  along  the  shore,  holding  its 
own  with  difficulty  against  the  more  aggressive  hardwood  flora 
from  inland. 

It  seems  probable,  though  not  yet  certain,  that  the  coni¬ 
ferous  flora,  which  is  more  boreal  in  character,  antedates  the 
Appalachian  hardwoods  which  form  the  standard  climax  flora 
of  most  of  Nova  Scotia.  There  are  also  a  number  of  so-called 
“coastal-plain  species”  of  plants  which  show  a  discontinuous 
distribution  from  Chesapeake  Bay  to  Newfoundland  and  are 
reasonably  supposed  to  have  migrated  along  a  low  plain  or  a 
series  of  offshore  islands  at  some  uncertain  date.  Yarmouth 
County  is  particularly  rich  in  these  species,  chiefly  in  bogs, 
beside  rivers  and  on  the  beaches  of  lakes. 
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Our  geological  picture  of  Nova  Scotia  during  the  pleisto¬ 
cene  still  leaves  much  to  be  desired.  At  some  period  all  Nova 
Scotia  was  covered  by  an  ice-sheet.  Deposits  of  till  in  Cumb¬ 
erland  County  suggest  two  separate  glaciations  of  that  isthmus, 
while  other  areas  show  striae  and  deposits  which  indicate  ice- 
movements  in  two  different  directions.  It  seems  probable 
that  we  are  dealing  with  one  great  glaciation  and  subsequent 
local  recrudescent  glaciers  of  uncertain  date.  Isostatic  move¬ 
ments  and  changes  of  sea-level  are  equally  ill-defined.  There 
is  an  ancient  shore-line  at  an  elevation  of  about  eighty  feet 
around  northern  Cape  Breton,  but  the  only  old  beach  visible 
in  Yarmouth  County  is  about  ten  feet  above  the  present  high- 
tide  level.  This  suggests  a  post-glacial  isostatic  movement 
which  may  have  been  complicated  by  some  change  in  the  depth 
of  the  sea. 

The  drumlins  of  the  Tuskets  should  be  considered  in  this 
connection.  A  drumlin  is  a  highly  compressed  mass  of  clay, 
rock-flour  and  cracked  rocks  of  all  sizes.  Such  islands  develop 
concave  bluffs  with  a  glacis  of  boulders  that  breaks  the  force 
of  the  waves.  Even  so,  Seal  Island,  the  outermost  of  the 
Tuskets,  is  being  eaten  away  on  its  exposed  west  side  at  a  rate 
of  between  one  and  two  feet  a  year.  If  conditions  were  similar 
in  the  past,  we  cannot  attribute  a  life  of  many  millennia  to 
these  islands. 

It  is  not  unusual  to  find  drumlin-islands  that  have  been 
entirely  overrun  by  the  sea.  In  a  very  short  time  they  have 
been  reduced  to  heaps  of  boulders  lying  on  beds  of  sand.  A 
reduction  of  sea-level,  lifting  these  again  above  the  water, 
would  not  reinstate  them  as  drumlins,  for  the  clay  and  rock- 
flour  would  have  been  washed  away  forever.  Yet  the  lowest 
of  the  surviving  islands  shows  no  sign  of  having  been  submerged. 
On  Seal  Island  some  granite  outcrops  by  the  central  pond, 
perhaps  fifteen  feet  above  sea-level,  are  rounded  as  though  by 
water,  and  Mrs.  Hamilton,  the  owner,  informs  me  that  some 
recent  well-diggers,  and  her  father  many  years  ago,  found 
beach-pebbles  at  a  depth  which  would  approximate  to  that 
same  fifteen  feet  above  the  sea.  However,  this  underlies  the 
drumlin  material. 

One  problem  of  this  floristic  study,  then,  was  to  determine 
whether,  when  these  drumlins  were  first  freed  from  the  ice, 
they  were  part  of  the  mainland.  If  so,  the  floras  of  them  all 
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should  be  similar,  within  the  limitations  of  the  habitats  avail¬ 
able.  If  the  drumlins  had  been  islands  from  the  beginning, 
the  accidents  of  seed-dispersal  would  have  resulted  in  floras 
differing  in  detail,  particularly  with  respect  to  the  less  common 
species.  The  survival  of  elements  not  now  to  be  found  on  the 
mainland  would  suggest  that  a  change  of  climate  had  occurred 
on  the  mainland  since  the  colonization  of  the  islands  began, 
and  this  might  be  made  demonstrable  if  distributions  showed 
any  zoning. 

The  investigation  procedure  adopted  was  the  simple  one 
of  visiting  as  many  islands  as  practicable  along  a  line  south¬ 
ward  from  Little  River  to  Seal  Island  more  than  twenty  miles 
away.  Each  island  was  to  be  examined  and  all  plants,  except 
algae  and  fungi,  collected  or  listed,  and  vertebrate  species 
were  to  be  noted.  In  all,  sixteen  islands  were  examined,  a  fair 
sampling.  The  picture,  however,  was  complicated  by  the 
weeds  introduced,  the  native  species  exterminated  and  the 
environments  altered  by  man  and  his  animals. 

The  islands  studied  deserve  a  little  general  description: 

Big  Tusket  Island .  Although  Big  Tusket  is  not  the  north¬ 
ernmost  island  examined,  it  deserves  first  consideration.  It  is 
roughly  a  rectangle,  two  miles  long  by  one  and  one-half  miles 
wide  and  is  cut  almost  across  by  two  north-south  bogs.  To  the 
north  it  is  separated  from  the  point  of  Comeau  Hill  peninsula 
by  tidal  mud-flats,  so  that  at  low  tide  only  a  narrow  channel 
divides  it  from  the  mainland.  The  rocky  wooded  ridges  are 
largely  unspoiled.  Perhaps  because  of  its  landward  connec¬ 
tion  and  its  wildcats,  it  has  not  been  used  for  sheep  for  many 
years,  though  a  few  cattle  graze  the  edge  of  its  salt-marshes. 
There  are  groups  of  shanties  of  overwintering  lobster-fisher¬ 
men,  the  largest  village  being  at  the  Tittle  opposite  Harris 
Island  (Haymarket  on  the  ordnance  map.)  These  people 
may  have  reduced  the  scanty  amount  of  hardwood  in  the 
neighbourhood,  but  the  conifers,  being  of  little  value  for  fire¬ 
wood  or  boards  or  pulp,  have  not  been  seriously  attacked.  As 
I  was  camped  on  Big  Tusket,  I  devoted  only  odd  hours  of  fog 
and  bad  weather  to  listing  its  flora,  perhaps  two  days  in  all, 
so  that  my  lists  may  well  be  less  complete  than  for  the  other 
islands.  The  habitats  were:  ridges  of  tumbled  stone  and  till 
covered  with  conifers  and  a  sprinkling  of  hardwoods;  wet 
sphagnous  bogs;  one  wide  salt-marsh;  and  stretches  of  pebble 
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beaches  and  rocky  coast.  There  were  no  sand-flats  or  fresh¬ 
water  ponds.  Introduced  weeds  were  almost  confined  to  the 
area  of  the  shanties.  In  spite  of  its  limited  environments,  Big 
Tusket  may  be  considered  to  be  a  fair  sample  of  the  coastal 
flora  which  was  formerly  available  for  the  colonization  of  the 
other  islands. 


The  Inner  Islands. 

Formerly  these  islands  were  all  wooded  to  the  shores,  but 
burning,  the  cutting  of  firewood  and  the  nibbling  of  sheep  have 
now  cleared  the  trees  from  many  of  them.  These  islands  are 
scattered  over  an  area  about  three  miles  long  by  one  and  one- 
quarter  miles  wide. 

Deep  Cove  Island  was  the  northernmost  one  examined. 
Geologically  it  is  a  double  drumlin  linked  by  pebble  beaches 
and  with  a  wet  sphagnous  bog  in  the  middle.  There  are 
permanent  houses  and  shanties  there,  and  the  inhabitants  and 
the  sheep  have  "reduced  the  woodland  to  a  few  shrubby  coni¬ 
fers,  although  traces  of  forest  ground-cover  remain  among  the 
rocks. 

Eagle  Island  is  steep  and  compact  and  wholly  covered  in 
fir  forest.  One  small  house,  not  yet  complete,  and  a  fisher¬ 
man’s  camp  are  the  only  buildings  and  have  hardly  made  a 
break  in  the  woodland.  No  domestic  animals  or  birds  have 
ever  been  here,  so  that  the  number  of  weeds  is  very  small. 

Turpentine  Island ,  continuing  the  same  series  of  drumlins 
to  the  south-southeast,  is  larger  than  Eagle  and  much  more 
varied  and  exploited.  Here  little  woodland  remains  that  does 
not  look  like  second-growth.  Many  open  slopes  have  been 
cropped  to  barrenness  by  sheep,  and  there  is  a  small  bog  along 
the  crown  of  the  island. 

Candlebox  Island  to  the  west  of  Eagle  has  an  area  of  perhaps 
two  acres  with  a  lighthouse,  a  barn  and  a  wharf.  There  are 
now  no  traces  of  trees,  and  the  weeds  outnumber  the  native 
plants. 

Owlshead  Island  south  of  Candlebox  is  now  the  private 
property  of  a  fishing  club  and  is  growing  up  again  to  woodland. 
Old  wells  suggest  frequent,  if  not  permanent,  habitation  in  the 
past.  The  only  habitats  are  rather  scrubby  woodland,  bluffs 
and  pebble-beaches. 
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Pease's  Island ,  a  mile  southwest  of  Big  Tusket  is  a  doublet 
linked  by  beaches,  a  small  salt-marsh  and  a  salt  pond.  A  few 
stumps  show  that  the  island  was  formerly  wooded,  but  now  it 
has  been  cropped  clean  by  sheep.  A  lighthouse  keeps  per¬ 
manent  inhabitants  there.  Rats  are  frequent  on  this  island. 

Marks  Island  to  the  west  of  Pease  had  been  wooded  until 
recently  when  it  was  burned  to  make  room  for  sheep.  Rem¬ 
nants  of  the  wood  exist  along  the  shoreline,  but  the  rest  of  the 
island  is  covered  with  scrub  and  shoots  from  shrub-roots. 
The  brown  colour-phase  of  the  garter-snake  was  seen  here. 

Outer  Spectacle  Island ,  again  to  the  west,  is  a  low  crescentic 
ridge,  its  convex  side  to  the  open  bay.  Its  former  woodland 
is  reduced  to  a  few  shrubby  conifers.  Its  houses  seem  to  be 
inhabited  for  much  of  the  year,  and  the  variety  of  weeds  is 
high. 

The  Bald  Tuskets. 

These  are  five  small  islands  extending  southward  from 
Pease’s  Island.  No  land  in  any  direction  except  north  is  near 
enough  to  break  the  force  of  the  winds  and  waves. 

Half  Bald ,  as  its  name  seems  to  imply,  may  have  been 
partly  wooded,  but  now  there  is  no  trace  of  trees,  and  the 
abundant  sheep  on  the  island  will  see  to  it  that  none  appear. 
Like  most  islands  of  this  group,  this  one  has  at  the  southeast  a 
pair  of  beaches,  forming  a  V,  which  pen  against  the  shore  a 
small  pond  of  fresh  water  which  supplies  the  needs  of  the  sheep. 
Sheep-distributed  weeds  are  common,  and  great  stretches  of 
raspberries  cover  the  eastern  slope. 

Mossy  Bald  is  a  tiny  island,  the  innermost  of  the  Balds. 
It  has  never  had  woods,  has  no  fresh  water  and  has  nevet 
suffered  from  sheep.  The  smooth  table  of  the  top,  rising 
slightly  towards  the  south  as  in  all  this  group,  shows  the  usual 
conical  holes,  wells  dug  by  overwintering  fishermen.  Rubus 
idaeus  and  Solidago  rugosa  form  solid  beds  thigh-deep. 

Inner  Bald,  next  in  line,  has  also  been  free  from  sheep  and 
not  from  fishermen.  Its  dominant  plant  is  Ligusticum  scothi- 
cum,  and  its  only  thistle  is  the  native  Cirsium  muticum ,  neither 
of  which  species  was  found  elsewhere  in  the  group.  Leach’s 
petrels  and  meadow-mice  were  observed  here.  A  few  small 
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tattered  shrubs  of  Myrica  pensylvanica  seem  to  be  the  farthest 
spread  woody  plants  of  the  Bald  Tuskets. 

Middle  Bald  has  no  fresh  water  and  no  sheep.  Meadow- 
mice  had  abundant  runs  through  the  vegetation  which  was 
premoninantly  Solidago  rugosa. 

Outer  Bald  must  have  had  fresh  water  in  the  V  of  beaches 
at  its  southeast  corner,  but  now  the  pond  is  filled  with  pebbles 
and  completely  dried  out.  Old  pens  and  abundant  weeds 
remain  to  show  that  once  it  carried  sheep.  The  dominant 
herbs  of  the  sheepless  islands  have  been  replaced  here  by  grasses 
and  abundant  Scutellaria  epilobiifolia. 

The  Mud  Islands. 

About  six  miles  south  of  Outer  Bald  there  lies  a  small 
cluster  of  islands,  of  which  three,  Flat,  Round  and  Noddy,  are 
small  and  treeless.  The  fourth,  Big  Mud  Island,  was  the  only 
one  of  the  group  examined. 

Big  Mud  Island  is  a  doublet,  anchored  by  reefs  of  granite, 
and  has  only  a  thin  capping  of  till,  perhaps  ten  feet  deep  at 
the  deepest.  The  northern  and  smaller  section  was  entirely 
cleared  of  trees  long  ago  when  the  island  had  a  cannery  and 
some  permanent  inhabitants.  In  the  centre  is  a  brackish  pond 
with  a  high  pebble  beach  to  the  west  and  a  sand  beach  to  the 
east.  The  pond  is  edged  and  partly  filled  with  banks  of  Scirpus 
paludosus  atlanticus  four  feet  in  height.  South  of  this  are 
several  acres  of  hummocky  marsh  cleared  of  trees,  and  the 
southernmost  half  of  the  island  is  covered  with  a  low  forest  of 
Picea  glauca,  Picea  mariana  and  Abies  balsamea.  Except  in 
the  tangled  centre  of  this  wood,  the  sheep  had  undergrazed 
the  trees  to  the  point  where  no  reproduction  whatever  was 
observable.  In  the  centre  the  conifers  were  varied  by  small 
Pyrus  americana  and  spindly  Pyrus  floribunda  and  various 
shrubby  Amelanchier  species,  none  of  which  were  fruiting. 
No  mammals  or  amphibians  were  observed  on  the  island,  but 
there  were  brown  garter-snakes. 

Seal  Island. 

Seal  Island,  another  eight  miles  to  the  south,  is  the  outer¬ 
most  of  the  series,  except  for  a  few  granite  reefs  exposed  at  low 
tide.  The  island  consists  of  a  pair  of  drumlins  up  to  fifty  feet 
high,  which  are  connected  by  a  pebble  beach  on  the  west  and  a 
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sand  beach  on  the  east.  Between  the  beaches  there  is  a  fairly 
large  sandy  flat  and  a  large  brackish  pond.  Except  where 
cleared  by  man,  the  rest  of  the  island  is  covered  with  low  forest, 
chiefly  of  Picea  glauca.  It  is  said  that  there  were  hardwoods  a 
century  ago,  and  one  fisherman  said  that  he  had  seen  “some 
sort  of  birch,”  but  today  only  some  quite  large  trees  of  Pyrus 
americana  vary  the  coniferous  cover.  Picea  mariana  is 
frequent,  while  Abies  balsamea  is  occasional  at  the  southern  end. 
There  is  another  brackish  pond  at  the  southwest,  and  there  is  a 
series  of  freshwater  ponds  along  the  eastern  side,  each  of  which 
ponds  has  one  or  more  species  not  found  in  the  others.  Near 
the  southern  lighthouse  a  garden  and  a  fenced  hayfield  harbour 
some  introduced  weeds  and  a  few  native  wood-edge  species  not 
found  elsewhere.  There  are  boggy  patches  in  the  woods,  and  a 
larger  bog  at  the  southwest  seems  from  its  stumps  to  have 
formerly  been  shaded.  The  island  is  roughly  two  miles  long 
by  three-quarters  of  a  mile  wide.  There  are  no  native  terres¬ 
trial  vertebrates. 


Method. 

The  approach  to  the  problem  of  distribution  has  been  that 
of  simple  listing  of  the  occurrence  of  species,  with  the  addition 
of  a  subjective  estimate  of  comparative  abundance.  The 
grouping  of  the  islands  in  the  tables  is  the  result  of  experience. 
The  first  intention  was  to  use  “distance  from  mainland”  as  the 
criterion,  but  examination  of  the  results  showed  this  to  be  of 
trivial  importance  with  regard  to  plants  although  significant 
in  the  distribution  of  animals.  As  woodland  and  sheep  seem 
to  be  major  factors  limiting  the  variety  of  species,  the  islands 
have  been  grouped  on  that  basis,  although  this  departs  en¬ 
tirely  from  the  first  purpose  of  the  survey.  Cultivation  has 
been  disregarded,  for  there  has  been  none  of  areas  larger  than  a 
tablecloth,  except  on  Seal  Island,  and  little  more  there.  Al¬ 
though  it  was  sometimes  necessary  to  name  species  from  rather 
fragmentary  specimens,  the  proportion  of  mistakes  is  probably 
low.  Vascular  plants  were  checked  by  D.  S.  Erskine  and  the 
more  dubious  mosses  and  hepatics  by  Dr.  A.  L.  Andrews,  and 
my  thanks  are  due  to  them.  To  save  space  species-references 
have  been  omitted,  but,  as  the  names  used  are  consistently 
those  of  Gray's  Manual  of  Botany,  8th  Edition ,  for  the  vascular 
plants  and  of  Grout’s  Moss  Flora  of  North  America ,  the  authori¬ 
ties  can  easily  be  supplied.  The  lichen-names  are  taken  from 
Nearing’s  The  Lichen  Book  and,  as  the  present  author  is  quite 
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incompetent  in  this  field,  that  list  should  be  regarded  as 
descriptive  rather  than  authoritative.  The  division  of  vascular 
plants  into  “native”  and  “introduced”  is,  I  think,  justified 
since  it  invites  comparison  of  the  species  spread  prehistorically 
by  natural  means  with  those  introduced  accidentally  by  man, 
his  animals  and  the  accidents  of  nature  during  the  last  three 
centuries. 


Summary  of  Plant  Distributions 

Native  Mosses  Hepatics 

Introduced 

Vascular  Sphagna  Lichens 

Vascular 


Middle  Bald 

12 

6 

— 

— 

— 

1 

Inner  Bald 

14 

4 

— 

— 

— 

— 

Mossy  Bald 

15 

2 

2 

— 

— 

1 

Outer  Bald 

17 

17 

— 

— 

— 

1 

Half  Bald 

16 

10 

3 

— 

— 

1 

Pease 

42 

25 

3 

— 

— 

3 

Candlebox 

23 

25 

— 

— 

— 

— 

Outer  Specs 

54 

28 

2 

2 

— 

2 

Deep  Cove 

61 

22 

8 

3 

1 

10 

Marks 

41 

8 

7 

1 

— 

3 

Owlshead 

49 

19 

1 

— 

— 

— 

Turpentine 

44 

15 

11 

4 

— 

4 

Eagle 

40 

6 

6 

1 

— 

— 

Big  Tusket 

115 

37 

15 

6 

3 

14 

Mud 

108 

37 

20 

8 

3 

10 

Seal 

134 

51 

23 

6 

2 

8 

TOTAL 

227 

71 

33 

13 

6 

23 

Breaking  down  the  figures  of  incidence  for  the  native 
vascular  plants  (the  cryptogams  are  probably  less  completely 
collected),  we  find  that  the  following  islands  had  plants  not 
found  on  any  other  island: 
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Big  Tusket . 

Seal . 

Mud . . 

Deep  Cove . 

Outer  Spectacle . . . 

Eagle . 

Candlebox . 

Owlshead . 

Inner  Bald . 

TOTAL . 


30 

18 

7 

3 

3 

3 

1 

1 

1 

67  out  of  227  species. 


The  innermost  and  largest  has  the  most,  as  one  would  expect, 
and  18  of  these  are  bog  or  marsh  plants  in  conformity  with 
the  fact  that  Big  Tusket  has  more  marsh  and  bog  than  all  the 
other  islands  together.  The  next  highest  number  is  from  Seal 
Island,  the  next  largest  and  the  farthest  out,  and  7  of  these  are 
from  freshwater  habitats  which  hardly  exist  on  the  other 
islands.  Another  47  species  occurred  on  only  two  islands,  14 
pairs  being  shared  by  Seal  and  Big  Tusket,  7  pairs  by  Seal  and 
Mud,  and  4  by  Mud  and  Big  Tusket.  These  are  the  three 
large  islands  and  the  farthest  apart.  There  is  especial  interest 
in  certain  rarish  plants  of  the  same  habitats.  The  common 
ground-cover  orchids  in  woods  are:  on  Big  Tusket,  Goody  era 
tesselata  and  Habenaria  obtusata ;  on  Mud  Island,  Goody  era 
tesselata  and  Lister  a  cordata ;  on  Seal  Island,  Lister  a  cordata  and 
Habenaria  obtusata.  All  of  these  are  much  more  abundant 
on  the  islands  than  anywhere  on  the  mainland.  In  short, 
everything  seems  to  point  to  colonization  by  accident  rather 
than  across  continuous  land. 


The  three  Bald  Islands  which  have  never  had  sheep. 
Middle,  Inner  and  Mossy,  are  impressive  in  the  scantiness  of 
their  native  vascular  species,  only  12,  14  and  15  having  been 
collected  on  them.  This  decrease  of  numbers  outward  from 
land  (while  the  size  of  the  islands  is  in  the  reverse  order) 
suggests  a  spread  of  seed  outwards  along  the  chain.  However, 
this  is  contradicted  by  the  fact  that  only  five  species  are  com¬ 
mon  to  all  three  islands,  while  Inner  and  Mossy  Bald  boast 
three  species  each  which  were  not  found  on  the  other  two  is¬ 
lands.  The  dominant  floras  of  the  islands  were  also  conspicu¬ 
ously  different,  Middle  Bald  with  its  Solidago  rugosa ;  Inner 
Bald  with  Ligusticum  scothicum ,  Mossy  Bald  with  Rubus 
idaeus.  In  fact,  there  was  no  zoning  of  flora  that  could  not  be 
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attributed  better  to  climatic  conditions  and  limitations  of 
habitat  than  to  any  time-factor  in  colonization. 

The  distribution  of  terrestrial  vertebrates,  however,  was 
definitely  zoned.  A  dead  meadow-mouse  was  found  on  Inner 
Bald  and  mouse-runs  were  observed  on  Middle  Bald.  The 
brown  colour-phase  of  the  garter-snake  has  travelled  farther, 
for  it  was  seen  on  Big  Tusket,  Marks  and  Mud  Islands.  Prob¬ 
ably  these  have  been  able  to  travel  on  driftwood  which  moves 
swiftly  on  Fundy  tides. 

On  Seal  Island  the  same  phenomenon  was  observed  as  on 
the  Bald  Tuskets.  The  island  has  a  line  of  very  small  fresh¬ 
water  ponds  to  the  east  and  large  brackish  ponds  in  the  centre 
and  southwest.  Each  of  these  ponds  had  some  conspicuous 
species  not  found  elsewhere  on  the  island,  and  observant 
fishermen  had  noticed  the  appearance  of  such  plants  as  Ruppia 
maritima  and  Scirpus  validus  within  the  past  generation,  just 
as  Calluna  vulgaris  (probably  not  native)  is  said  to  have  ap¬ 
peared  spontaneously  some  fifteen  years  ago.  In  short, 
everything  throughout  the  whole  group  of  islands  suggests 
that  the  bulk  of  the  flora  has  reached  its  present  positions 
piecemeal  and  in  random  fashion  and  therefore  almost  certainly 

at  a  time  when  these  were  alreadv  islands. 

%/ 

Our  first  hope  had  been  to  find  here  some  rare  relic-flora 
antedating  the  present  species  of  the  mainland.  This  was 
wholly  disappointed.  A  number  of  mosses,  such  as  Calliergon 
stramineum ,  Hypnum  callichroum  and  Sphagnum  fimbriatum , 
have  rarely  been  found  on  the  mainland,  but  this  may  be  due 
to  the  small  number  of  bryologists  who  have  collected  in  Nova 
Scotia.  The  origin  of  the  Tusket  flora  cannot  be  in  doubt. 
It  came  from  the  neighbouring  mainland,  carried  by  wind  or 
by  birds.  The  species  associated  with  the  coniferous  forest 
are  scarcely  more  conspicuous  than  those  associated  with 
deciduous  forest.  Species  associated  with  the  southwest  of 
Nova  Scotia,  such  as  Symplocarpus  and  V accinium  corymbosum , 
were  represented,  but  the  true  coastal-plain  species  were 
completely  absent.  Of  course,  the  habitats  suited  to  them  are 
not  common  on  the  Tuskets,  but  their  absence  at  least  suggests 
that  they  were  not  invading  aggressively  at  the  time  when  the 
islands  were  being  colonized. 

On  Sable  Island,  the  origin  of  which  was  almost  certainly 
in  some  great  glacial  deposit  of  the  same  period  which  gave 


282 


J.  S.  ERSKINE 


birth  to  the  Tuskets,  St.  John  found  several  plant  entities 
which  he  and  Fernald  named  as  forms  or  varieties.  On  St.  Paul 
Island,  which  is  infinitely  older  in  structure  if  not  in  flora,  there 
were  a  few  variants  apparent.  Occasional  local  variants  exist 
also  on  the  Tuskets.  On  Deep  Cove  one  clone  of  Spiranthes 
lacera  was  roughly  double  in  all  dimensions  to  the  typical  form 
which  also  existed  there,  and  had  a  double  row  of  flowers  on 
its  spike.  Oddly  enough  the  weedy  Cirsium  vulgare  of  the 
pebble-beach  of  Mud  Island  had  trebled  stems  and  trebled 
fanlike  flowers.  The  gigantic  Scirpus  paludosus  atlanticus  of 
Mud  Island  may  result  from  lack  of  competition  or  lack  of 
enemies  or  may  be  a  form  segregated  by  inbreeding. 

In  the  troublesome  genus  Amelanchier  the  general  absence 
of  fruits  made  it  difficult  to  assign  specimens  with  assurance 
to  any  species.  This  was  also  true  of  some  grasses  such  as 
Poa  pratensis.  The  treatment  of  Rubus  in  Gray’s  Manual 
leaves  one  without  much  assurance  that  every  clone  should 
not  rank  as  a  new  species,  but  the  names  given  are  correct  at 
least  as  to  series.  D.  S.  Erskine  identified  some  of  the  Euph¬ 
rasia  from  Seal  Island  as  E.  rigidula,  the  introduced  species, 
but  as  the  present  author  was  not  aware  of  this  when  listing, 
the  name  of  E.  americana  has  been  left  and  may  include  this 
species. 

Many  vascular  species  are  native  and  yet  should  rank  as 
introduced  weeds.  J  uncus  bufonius,  Spergularia  rubra  and 
Bidens  frondosa  were  rarely  found  apart  from  houses.  The 
abundance  of  the  introduced  Urtica  urens  was  surprising,  for 
it  is  generally  rare  in  Nova  Scotia.  The  crucifers  were  found 
chiefly  where  hens  had  been  kept;  vetch,  plantains  and  thistles 
seemed  to  be  associated  closely  with  sheep.  Other  weeds, 
such  as  the  genus  Senecio ,  Solarium  nigrum  and  Urtica  dioica , 
have  become  beach-pioneers  far  beyond  human  settlement. 
It  is  perhaps  worth  noticing  that  the  commonest  of  mainland 
mosses,  Ceratodon  purpureus ,  is  here  rare  and  weedy,  and  on 
Seal  Island  its  place  is  almost  entirely  filled  by  Didymodon 
recurvirostris. 

The  most  interesting  introduced  plant  was  Air  a  praecox , 
a  grass  not  uncommon  on  Seal  Island  but  otherwise  not  known 
in  eastern  North  America  within  a  thousand  miles.  The 
explanation  of  its  presence  is  probably  that  its  seeds  came 
ashore  in  the  sand-ballast  of  ships  driven  up  on  the  beach. 
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This  explanation  would  also  be  satisfactory  for  certain  Euro¬ 
pean  rarities  of  Sable  Island,  such  as  Centaurium  and  Centun- 
culus,  both  of  which  are  sand-ballast  plants.  St.  Paul  Island, 
though  it  has  had  innumerable  wrecks,  has  no  such  adventives, 
for  its  ring  of  cliffs  would  prevent  any  sand-ballast  from  reaching 
the  shore. 


Summary. 

A  series  of  sixteen  of  the  Tusket  Islands,  from  the  largest 
to  the  smallest,  from  inshore  to  the  outermost,  had  their 
plants  listed  and  the  abundance  of  each  species  estimated. 
The  result  was  a  total  of  227  native  vascular  species,  71  intro¬ 
duced  species,  33  mosses,  13  sphagna,  6  hepatics  and  23  lichens. 
The  distribution  of  species  showed  much  evidence  for  acci¬ 
dental  colonization  after  these  drumlins  had  become  islands. 
There  was  no  evidence  of  any  earlier  flora.  The  survival  of 
these  drumlins  makes  it  improbable  that  the  sea  has  been  more 
than  two  fathoms  above  its  present  level  since  the  melting  of 
the  glaciers.  All  the  evidence  points  to  a  comparatively  recent 
date  for  the  creation  of  these  drumlins  and  to  an  even  more 
.  recent  one  for  their  colonization  by  plants. 
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THE  CARIBBEAN  AREA* 


G.  Vibert  Douglas 

Department  of  Geology,  Dalhousie  University. 

(Received  for  publication  December  15,  1956) 

ABSTRACT 

The  greater  and  lesser  Antilles  owe  their  origin  to  the  existence  of 
mountain  trend  lines  which  are  part  of  the  Western  Cordillera  of  North 
and  South  America.  The  relief  of  these  mountains  considered  from  the 
adjacent  ocean  deeps  to  the  summit  of  Puerto  Trujillo  is  greater  than  that 
between  the  Bay  of  Bengal  and  Mount  Everest. 

The  development  of  the  present  Geology  is  connected  to  the  erosion 
of  the  emergent  peaks,  the  growth  of  fringing  coral  reefs  and  vulcanism. 

The  Caribbean  Area  is  the  connecting  link  between  North 
and  South  America.  It  lies  within  the  tropics.  The  Greater 
Antilles  comprise  Cuba,  Jamaica,  Hispaniola  and  Puerto  Rico. 
The  Lesser  Antilles  are  formed  of  a  great  many  islands  which 
extend  from  the  east  end  of  Puerto  Rico  and  swing  in  a  great 
arc  to  the  south  and  southwest  and  on  to  the  shores  of  Vene¬ 
zuela. 

The  topographical  features  of  the  Greater  Antilles  are 
really  on  a  grand  scale  especially  if  the  underwater  relief  is 
taken  into  account. 

To  the  north  of  the  east  end  of  Hispaniola  and  Puerto 
Rico  there  is  the  Nares  or  Brownson  Deep.  (Pig.  1.) 

If  one  recalls  that  the  height  of  Everest  is  29,002  feet  and 
allows  a  thousand  feet  for  the  depth  of  the  Bay  of  Bengal, 
the  relief  from  the  top  of  Lona  Tina  (Punta  Trujillo)  to  the 
floor  of  the  Brownson  Deep  is  between  7,000  and  10,000  feet 
greater.  In  a  very  real  sense  the  peoples  of  the  Caribbean 
islands  are  living  on  the  mountain  tops.  (Fig.  2.) 

We  may  now  ask  why  are  there  these  divergences  from 
the  Cordilleran  trends  of  the  two  Americas?  The  answer 
involves  the  whole  conception  of  mountain-building.  We  start 
with  a  trough  or  geosyncline  whose  course  is  determined  by 
the  Continental  Shields  or  cores  and  the  downwarps  or  presence 
of  what  some  writers  call  the  Siallic  islands.  (Douglas  1951, 
1954) 


*Read  before  the  Institute,  December  10,  1956. 
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Fig.  1.  Trend  lines  in  the  Caribbean  Area. 
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Fig.  2.  Section  from  Hispaniola  to  N.E.  Vertical  Scale  greatly 

exaggerated. 

The  detritus  from  the  erosion  of  these  old  masses  supplied 
the  material  for  the  veneer  of  sediments  which  is  deposited  in 
the  troughs.  As  these  shields  and  siallic  islands  are  unloaded 
so  they  tend  to  rise  and  as  the  troughs  are  loaded  so  they  sink. 
A  time  approaches  when  the  earth’s  mantle  must  occupy  a 
smaller  area  because  the  interior  is  shrinking.  The  shields 
and  siallic  islands  act  as  units,  to  a  great  extent  incompressible 
within  themselves,  for  they  have  previously  been  compressed 
almost  to  the  limit,  and  therefore  they  act  as  units.  As  these 
units  approach  each  other  they  wrinkle  up  the  veneer  of  sedi¬ 
ments  deposited  in  the  troughs  and  these  wrinkles  constitute 
the  great  mountain  trend  lines  of  the  earth’s  surface.  (Fig.  3.) 

If  these  concepts  be  now  applied  to  the  Caribbean  area 
it  will  be  seen  that  the  presence  of  these  old  nuclei  must  be 
sought.  In  South  America  we  have  the  Brazilian  and  Guianan 
Shields.  (Fig.  1.)  In  Central  America  there  is  an  ancient  core 
in  Honduras. 
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Fig.  3.  Hypothetical  Sections  illustrating  formation  of 
mountains  as  result  of  movement  of  strong  blocks  of  Earth’s 
crust. 


A  deep  bore  in  Florida  encountered  metamorphic  rock  at 
over  a  thousand  feet.  It  is  suggested  here  that  the  Gulf  of 
Mexico  and  the  eliptical  area  underlying  the  Caribbean  Sea 
are  sunken  siallic  blocks.  (Fig.  1.) 

In  the  greater  Antilles  there  is  some  doubt  about  the  age 
of  any  rocks  older  than  the  Mesozoic.  It  is  as  if  we  in  Nova 
Scotia  knew  nothing  older  than  the  new  red  sandstones  of  the 
Triassic  which  can  be  seen  near  Truro  and  in  the  Annapolis 
Valley. 

At  various  times  in  the  history  of  North  America  there 
have  been  periods  of  mountain-building.  Some  of  these 
periods  have  definitely  affected  the  Caribbean  area.  Two  are 
certain: — the  Laramide  which  occurred  at  the  close  of  the 
Mesozoic  and  the  beginning  of  the  Tertiary  and  an  uplift  in  the 
Miocene. 
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Fig.  4.  Stages  in  growth  of  a  tropical  island. 


Let  us  now  consider  the  effects  of  a  mountain  peak 
emerging  from  the  surface  of  the  sea  and  trace  the  general 
processes  which  are  in  operation. 

A  study  of  the  islands,  especially  Jamaica,  shows  that 
emergence  is  followed  by  erosion  and  that  because  of  the  posi¬ 
tion  of  these  islands  in  the  tropical  waters  with  their  abundant 
forms  of  life,  fringing  reefs  begin  to  grow  in  the  surrounding 
shallow  waters.  (Fig.  4.) 

The  Rochelois  Bank  off  Port  au  Prince,  Haiti,  furnishes 
an  excellent  example  of  what  happens. 

If  the  emergence  is  of  considerable  dimensions  the  erosion 
produces  detritus  in  the  form  of  conglomerates  and  coarse 
sediments  which  fill  in  the  moat-like  depression  between  the 
emergent  peak  and  the  coral  fringe. 

Successive  uplifts  or  depressions  add  to  this  simple  picture 
but  the  principles  involved  remain  the  same. 
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LITTORAL  MARINE  ARTHROPODS  AND  MOLLUSKS 

COLLECTED  IN  WESTERN  NOVA  SCOTIA,  1956 

E.  L.  Bousfield. 

National  Museum  of  Canada. 

(Received  for  publication,  June  15,  1958.) 

ABSTRACT 

Sixty-nine  species  of  marine  arthropods  and  sixty- three  species  of 
marine  mollusks  collected  in  Western  Nova  Scotia,  are  recorded  and 
discussed  in  connection  with  the  main  features  of  intertidal  ecology  and 
faunal  composition  of  the  region. 

During  the  period  June  19  to  July  31,  1956,  the  distribution 
and  ecology  of  shore-dwelling  crustaceans,  pycnogonids,  and 
insects  of  western  Nova  Scotia  were  investigated.  More  than 
4600  specimens  were  obtained  at  33  localities  in  the  open  coast 
region  from  Halifax  County  to  Yarmouth  County  (see  Fig.  1). 
The  present  report  is  a  continuation  of  regional  studies  on 
littoral  marine  invertebrates  of  the  Atlantic  Coast  of  Canada 
(see  Bousfield  1952,  1955,  1956a,  1956b,  1958).  The  present 
material  contains  sixty-nine  species,  of  which  four  ( Heteromysis 
formosa,  Metopa  solzbergi?,  Leptochelia  rapax,  and  Petrobius 
maritimus)  are  new  to  Canada,  and  three  ( Amphiporeia  virgin- 
iana,  Marinogammarus  finmarchicus,  and  M.  stoerensis)  are 
presently  unknown  elsewhere  in  eastern  Canada.  Cirolana 
polita ,  Chiridotea  caeca ,  Pagurus  longicarpus ,  and  Carcinides 
maenas  have  been  recorded  elsewhere  in  Canada  from  the  Bay 
of  Fundy,  and  Orchestia  gammarella,  Dexamine  thea ,  and 
Oniscus  asellus  from  southern  Newfoundland. 

During  this  investigation,  698  specimens  of  shell-bearing 
marine  mollusks  were  also  collected.  The  63  species  listed 
herewith  have  all  been  previously  recorded  from  Canadian 
Atlantic  waters  (Whiteaves,  1901;  LaRocque,  1953).  How¬ 
ever,  12  of  these  (10  gastropods,  2  bivalves)  are  not  given  by 
Willis  (1862)  from  the  fishing  banks  off  Halifax  and  from  Sable 
Island,  by  Jones  (1877)  from  Halifax  Harbour  and  vicinity, 
nor  by  subsequent  collectors  on  the  Atlantic  coast  of  western 
Nova  Scotia  (e.g.  Stephenson  et  al  (1954)  from  Peggy’s  Cove 
and  Mason’s  Cove)  and  are  presumed  new  to  the  region  as 
follows:  Lacuna  pallidula  neritoidea,  Cingula  aculeus,  Mitrella 
lunata,  Haminoea  solitaria,  Retusa  canaliculata,  Turbonilla 
interrupta ,  Pyramidella  fusca,  Odostomia  trifida ,  0.  bisuturalis, 
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Melampus  lineatus  and  the  bivalves  Volsella  demissa  and 
Lyonsia  hyalina.  Five  other  gastropods  ( Puncturella  noachina, 
Crepidula  plana,  Lora  bicarinata ,  Admete  couthouyi  and  Cylichna 
alba )  and  nine  bivalves  ( Nucula  delphinodonta,  Turtonia 
minuta,  Petricola  pholadiformis,  Tellina  agilis,  Siliqua  costata, 
Spisula  polynyma,  Mesodesma  ar datum,  Zirphaea  crispata,  and 
Periploma  leanum)  may  be  mentioned  as  hitherto  unrecorded 
from  inshore  waters  of  mainland  western  Nova  Scotia.  In 
1910,  Mr.  C.  H.  Young  of  the  Geological  Survey  of  Canada 
dredged  extensively  at  Yarmouth,  Barrington  Passage,  and 
LaHave,  N.  S.  The  mollusk  material,  consisting  of  approxi¬ 
mately  100  species,  was  identified  by  Drs.  W.  H.  Dali  and  P. 
Bartsch  of  the  U.  S.  National  Museum.  It  includes  three 
(. Lacuna  pallidula  neritoidea,  Cingula  aculeus,  and  Lyonsia 
hyalina )  of  the  twelve  species  listed  herewith  as  new  to  the 
region,  and  nearly  all  those  mentioned  above  as  new  to  inshore 
waters.  Unfortunately,  only  five  marine  species  of  Young’s 
material  were  subsequently  published  upon  (see  Dali  and 
Bartsch,  1913);  the  collection  remains  in  the  National  Museum, 
Ottawa,  as  an  important  reference  source  of  Canadian  Atlantic 
littoral  marine  mollusks. 

The  writer  is  grateful  to  Miss  Frances  Dauphinee,  Lunen¬ 
burg,  and  Mr.  Laurie  MacNeill,  Dartmouth,  N.  S.,  who  capably 
assisted  in  the  field,  and  to  the  Atlantic  Biological  Station, 
St.  Andrews,  N.  B.,  for  the  loan  of  hydrographical  instruments. 
He  acknowledges  with  thanks  assistance  rendered  in  the  deter¬ 
mination  of  critical  material  by  Mr.  C.  R.  Shoemaker  (Amphi- 
poda),  Dr.  Fenner  Chace  (Decapoda),  and  Dr.  C.  L.  Remington 
(Thysanura). 
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Fig.  1.  Localities  Visited  in  Western  Nova  Scotia. 


STATIONS  VISITED  IN  WESTERN  NOVA  SCOTIA 
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STATION  LIST  OF  MATERIAL 

Sub-phylum  Crustacea 
Class  Cirripedia 
Order  Thoracica 

1.  B alanus  balanoides  (L.).  Y10  (3).  Observed  on  rocky 
shores  at  Yl,  Y2,  Y3,  Y6,  Y9,  Y13,  SI,  S2,  S4,  S9,  S13, 
Ql,  Q2,  Q4,  Q5,  L4,  L6,  L7,  L9,  HI,  H5,  H9,  and  H10. 

2.  Balanus  crenatus  Brug.  Y10  (3,  plus  fragments). 

3.  Balanus  improvisus  Darwin.  Y8  (1,  plus  fragments), 
Y20  (4,  plus  numerous  small  dead  shells),  S2  (20). 
Observed  on  stones,  shells,  etc.,  near  LW  level  at  Y4,Y5, 
Y6,  and  Y14. 

Class  Malacostraca 
Subclass  Peracarida* 

Order  Mysidacea 

4.  My  sis  stenolepis  S.  I.  Smith.  Y7  (15  imm.),  Y8 
(2  imm.),  Y10  (1  f.),  SI  (5  imm),  S3  (3  imm.),  Q2  (1  imm.), 
Q5  (19  imm.),  L7  (4  imm.),  and  H10  (21  imm.). 

5.  Neomysis  americana  S.  I.  Smith.  Y10  (5  m.,  6  f.  ovig.), 
Q2  (6  f.  ovig.).  Observed  in  pools  at  Y3. 

6.  Heteromysis  formosa  S.  I.  Smith.  Y10  (1  f.  ovig.). 

Order  Cumacea 

7.  Oxyurostylis  smithi  Caiman.  S13  (2f.),  S14  (1  m.), 
L6  (8  f.  ovig.,  2  imm.),  L9  (1  f.  ovig.),  HI  (1  m.  imm.). 

Order  Amphipoda 

8.  Hippomedon  serratus  Holmes.  L6  (1  m.). 

9.  Orchomenella  minuta  (Kr.).  Y7  (2  f.),  S3  (3  f.  ovig.), 
S13  (14  imm.). 

10.  Orchomenella  pinguis  (Boeck).  Y8  (4  m.,  5  f.  ovig.). 

11.  Tmetonyx  nobilis  (Stimps.).  Y8  (7  ad.,  14  imm.),  S16 
(1  ad.),  L6  (12  ad.,  42  im.),  L9  (1  ad.,  1  imm.). 


*In  addition,  the  following  peracarids  were  taken  at  fresh  water  stations: 

Hyalella  azteca  (Sauss.) — Y12  (13  m.,  10  f.  ovig.);  observed  at  S14,  H3,  H6,  H7,  and  H8. 
Asellus  communis  Say — Y12  (5  m.,  11  f.,  2  im.);  observed  at  Y9,  Y13  and  S6. 
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12.  Ampelisca  spinipes  Boeck.  Y7  (1  imm.),  Y8  (1  m.), 
L6  (1  m.,  4  f.  ovig.,  1  im.). 

13.  Amphiporeia  lawrenciana  Shoem.  L4  (1  f.  ovig.). 

14.  Amphiporeia  virginiana  Shoem.  S4  (2  f.  ovig.),  S9 

(19  f.  ovig.),  S16  (2  m.,  2f.,  2  im.),  Q2  (1  m.,  3  f.  ovig., 
1  imm.),  H9  (3  f.  ovig.).  Observed  at  L8. 

15.  Phoxocephalus  holbolli  (Kr.).  Y7  (1  im.),  Y8  (7  ad.), 

SI  (1  m.,  3  f.  ovig.),  S3  (1  m.,  7  f.),  S13  (25  f.),  S18 

(11  f.),  Q5  (3  f.),  L4  (1  f.),  L6  (8  f.),  L9  (7  f.). 

16.  Metopa  sp.  S18  (1  f.  ovig.).  The  species  is  close  to 
M.  solsbergi  Schneider. 

17.  Calliopius  laeviusculus  (Kr.).  Y7  (15  m.,  12  f.,  11  im.), 
Y8  (18  m.,  25  f.  ovig.,  22  im.),  Y9  (5  m.,  4  f.  ovig.),  SI 
(3  m.,  4  f.  ovig.,  2  im.),  S3  (4  m.,  3  f.  ovig.),  S4  (5  m., 

I  f.),  S9  (10  m.,  10  f.  ovig.),  S18  (2  f.,  3  im.),  Q2  (1  m.), 
Q5  (8  m.,  7  f.  ovig.),  L4  (29  m.,  17  f.,  14  im.),  L6  (10  m., 
16  f.  ovig.,  14  im.),  L9  (4  m.,  9  f.  ovig.,  2  im.),  HI  (13  m., 
18  f.  ovig.),  H5  (1  m.,  2  f.  ovig.),  H9  (6  m.,  15  f.  ovig., 
5  im.),  H10  (5  m.,  12  f.  ovig.,  2  im.). 

18.  Sympleustes  glaber  (Boeck).  Y7  (1  m.),  Y8  (4  m.,  2  f. 
ovig.,  2  im.),  SI  (2  m.,  4  f.  ovig.),  L4  (1  m.,  2  f.  ovig.), 
HI  (1  im.). 

19.  Pontogeneia  inermis  (Kr.).  Y8  (4  m.,  4  f.  ovig.,  11  im.), 
SI  (17  m.,  17  f.  ovig.),  S3  (1  f.),  L4  (1  m.,  1  f.). 

20.  Gammarellus  angulosus  Rathke.  Q5  (2  m.,  9  imm.), 
L4  (1  m.),  HI  (4  im.), 

21.  Melita  dentata  (Kr.).  Y8  (1  m.  im.),  SI  (1  m.),  Q5 
(7  im.). 

22.  Gammarus  oceanicvs  Segers.  Yla  (6  m.,  6  f.,  41  im.), 
Y3  (5  m.,  2  f.  ovig.,  13  im.),  Y6  (12  m.,  1  f.,  59  im.) 
Y7  (30  im.),  Y8  (6  m.,  3  f.  ovig.,  80  im.),  Y9  (39  m., 

II  f.,  65  im.),  Y10  (8  m.,  12  f.,  15  im.),  SI  (2  m.,  2  f., 
78  im.),  S2  (19  im.),  S3  (1  m.,  1  f.,  4  im.),  S9  (23  im.), 
S13  (lm.,  1  f.,  2  im.),S14(4  m.,  2  f.,  39  im.),S18(7  im.). 
Q2  (2  m.,  1  f.  ovig.,  11  im.),  Q5  (12  m.,  4  f.,  69  im.), 
L4  (1  f.  ovig.,  4  im.),  L6  (2  m.,  53  im.),  L7  (30  imm.), 
L9  (2  m.,  1  f.,  9  im.),  H9  (5  m.,  5  f.  ovig.,  34  im.),  H10 
(7  m.,  2  f.,  52  im.). 
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23.  Gammarus  setosus  Dement.  Q5  (1  f.),  L6  (1  m.,  1  f.), 
H5  (1  m.). 

24.  Gammarus  lawrencianus  Bousfield.  Y3  (6  m.,  5  f.  ovig.), 
Y6  (16  m.,  10  f.,  3  im.),  Y7  (5  m.,  8  f.  ovig.),  Y9  (1  m., 

1  f.  ovig.),  Y10  (2  m.,  6  f.  ovig.,  1  im.),  S2  (18  m.,  13  f. 
ovig.,  7  im.),  S3  (3m.,  2  f.  ovig.),  S9  (24  m.,  39  f.  ovig., 
5  im.),  S14  (2  m.,  3  f.  ovig.),  S16  (1  f.  ovig.),  Q2  (14  m., 
16  f.  ovig.),  Q5  (2  m.,  2  f.,  1  im.),  L7  (14  m.,  21  f.  ovig.), 
L9  (14  m.,  17  f.,  5  im.),  H9  (21  m.,  23  f.  ovig.),  H10 
(5  m.,  3  f.  ovig.). 

25.  Gammarus  tigrinus  Sexton.  Y6  (1  f.  ovig.),  S2  (6  m., 
4  f.  ovig.,  1  im.),  S9b  (1  m.,  5  im.),  S14  (4  m.,  6  f.  ovig.), 
L7  (4  m.,  8  f.  ovig.).  Observed  at  Y5,  Yll. 

26.  Gammarus  mucronatus  Say.  Y6  (2  m.,  3  f.  ovig.,  3  im.), 
S2  (3  m.,  8  f.),  S14  (1  m.,  1  f.),  H9  (6  m.,  7  f.  ovig.,  1  im.), 
Observed  in  marsh  ponds  at  Y4,  S8. 

27.  Gammarus  duebeni  Lillj.  Yl  (5  m.,  10  f.  ovig.,  30  im.) 

Y7  (3  m.,  4  f.,  9  im.),  Y9  (2  m.),  Y10  (1  m.,  5  f.  ovig., 

7  im.),  SI  (1  m.,  2  f.  ovig.,  31  im.),  Q4  (2  im.),  H5  (12  m., 
22  f.  ovig.,  51  im.).  Observed  in  HW  rock  pools  at  H2. 

28.  Marino  gammarus  obtusatus  Dahl.  Y3  (1  m.,  1  f.  ovig.), 

S4  (21  m.,  13  f.  ovig.),  Q5  (2  m.,  4  f.  ovig.,  5  im.),  L6 

(2  m.,  1  f.),  L9  (6  m.,  4  f.  ovig.,  5  im.),  HI  (11  m.,  8  f. 
ovig.),  H5  (1  f.).  Observed  at  S12. 

29.  Marino  gammarus  finmarchicus  Dahl.  Yla  (3  m.,  2  f. 
ovig.,  7  im.),  Y3  (1  m.),  Y9  (11  m.,  8  f.  ovig.,  7  im.),  Si 
(4  m.,  11  f.  ovig.,  31  im.),  S3  (1  m.),  S9  (1  im.),  Q5  (6  m., 

2  f.  ovig.,  11  im.),  L6  (2  m.,  7  f.  ovig.,  5  im.),  L9  (1  im.), 
H5  (3  m.,  2  f.  ovig.),  H10  (2  m.,  2  f.  ovig.,  1  im.). 

30.  Marino  gammarus  stoerensis  Reid.  Yl  (1  f.),  Y7  (2  f. 
ovig.),  SI  (2  f.  ovig.),  S9  (1  m.,  1  f.  ovig.),  Q5  (2  f.  ovig.), 
H5  (37  m.,  58  f.  ovig.) 

31.  Dexamine  thea  Boeck.  Y7  (8  f.  ovig.),  Y8  (7  f.  ovig.), 
Y9  (1  f.  ovig.),  SI  (16  f.  ovig.),  S3  (7  f.  ovig.),  S18  (7  f. 
ovig.),  Q5  (2  f.),  L4  (7  f.  ovig.),  L6  (6  f.),  L9  (If.  ovig.), 
HI  (2  f.). 

32.  Hyale  nilssoni  Rathke.  Yl  (1  m.),  Y9  (1  m.),  SI  (3  m., 
4f.  ovig.),  S9  (2  f.  ovig.),S16  (1  m.),  L6  (13m.,6f.  ovig.), 
H5  (11  m.,  10  f.  ovig.).  Observed  on  rocks  under  algae 
at  S10,  L4,  and  HI. 
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33.  Orchestia  gammarella  (Pallas).  Yla  (5  m.,  8  f.  ovig., 
20  im.),  Y8  (2  m.,  4  f.  ovig.,  10  im.),  Y9  (13  m.,  10  f. 
ovig.).  Observed  at  Y3. 

34.  Orchestia  grillus  Bose.  Y6  (3  m.,  4  f.  ovig.),  S13  (1  m., 
5  f.  ovig.),  H9  (2  m.,  7  f.  ovig.).  Observed  at  S7. 

35.  Orchestia  platensis  Kr.  Y1  (4  m.,  9  f.  ovig.),  Y8  (3  m., 
1  f.  ovig.,  1  im.),  Y9  (24  m.,  26  f.  ovig.),  SI  (2  m.,  1  im.), 
S4  (8  m.,  1  f.  ovig),  S15  (2  m.,  3  f.),  S16  (21  m.,  20  f. 
ovig.,  68  im.),  Q4  (3  m.,  2  f.  ovig.),  L4  (2  m.,  1  f.  ovig.), 
L6  (22  m.,  21  f.  ovig.,  24  im.),  HI  (6  m.,  3  f.  ovig.). 
Observed  at  Y3,  Y10,  S9,  Sll,  H5. 

36.  Talorchestia  megalophthalma  (Bate).  S16  (27  m.),  Q2a 
(23  m.,  9  f.  ovig.,  2  im.),  LI  (1  m.,  1  f.). 

37.  Talorchestia  longicornis  (Say).  Ylb  (21  m.,  14  f.,  4  im.), 
S4  (2  m.,  10  f.),  S16  (182  m.,  206  f.,  426  im.),  Q1  (85  m., 
109  f.,  118  im.),  Q2a  (3m.,  4  f.,  41  im.),  LI  (68  m.,  45  f., 
152  im.),  L2  (2  im.),  L3  (149  m.,  78  f.,  151  im.),  L4  (2  m., 
4  f.),  Nearly  all  females  ovigerous.  Observed  on  sand 
beaches  at  S3,  S5,  S10,  L8. 

38.  Leptocheirus  pinguis  (Stimps.).  Y10  (1  m.,  1  f.  ovig., 

3  fragments.),  S3  (3  m.,  12  im.). 

39.  Podoceropsis  nitida  (Stimps.).  L4  (7  f.  ovig.,  10  im.). 
Apparently  living  on  or  in  whelk  shells  inhabited  by 
Pagurus  acadianus. 

40.  Amphithoe  rubricata  (Mont.).  Y3  (1  m.),  Y6  (2  im.), 
Y8  (5  m.,  4  f.  ovig.,  18  im.),  Y9  (1  m.),  SI  (4m.,  4  f.  ovig., 

4  im.),  S4  (1  m.),  S18  (1  f.  ovig.,  1  im.),  Q5  (3  m.,  1  im.), 
L4  (2  m.,  4  im.),  L6  (22  im.),  L9  (1  im.),  HI  (4  m.,  7  f. 
ovig.,  7  im.),  H10  (1  m.,  8  f.  ovig.,  2  im.). 

41.  Ischyrocerus  anguipes  Kr.  Y8  (4  m.,  48  f.,  8  im.),  SI 
(13  m.,  41  f.  ovig.,  11  im.),  S3  (2  m.,  2  f.  ovig.),  S18 
(8  m.,  37  f.  ovig.),  Q5  (5  m.,  15  f.  ovig.),  L4  (1  m.,  9  f. 
ovig.),  L6  (3  f.  ovig.),  L9  (1  m.,  4  f.  ovig.),  HI  (1  f.  ovig.) 
H10  (2  f.  ovig.). 

Jassa  falcata  Mont.  Y8  (7  m.,  1  f.  ovig.),  SI  (3  m.,  2  f. 
ovig.),  S18  (8  m.,  7  f.  ovig.),  L4  (13  m.,  32  f.  ovig., 
14  im.),  L6  (25  m.,  22  f.  ovig.),  L9  (16  m.,  24  f.  ovig.), 
HI  (10  m.,  35  f.  ovig.),  H9  (1  m.,  2  f.  ovig.),  H10  (1  im.). 
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43.  Corophium  insidiosum  Crawf.  Y6  (13  f.  ovig.),  Y8 
(1  f.),  S9a  (4  f.  ovig.),  S13  (1  f.  ovig.),  Q5  (1  f.  ovig., 

4  im.),  L6  (6  m.,  9  f.  ovig.),  H9  (3  m.,  7  f.  ovig.). 

44.  Corophium  bonelli  (M.-E.).  Y7  (1  im.),  Y8  (4  f.,  1  im.), 
S3  (2  f.  ovig.),  S18  (3  f.  ovig.),  L4  (9  f.  ovig.),  L9  (1  f. 
ovig.). 

45.  Unciola  irrorata  Say.  Y8  (1  m.,  2  f.  ovig.,  4  im.),  SI 
(1  m.,  1  f.,  8  im.),  L9  (8  m.,  6  f.  ovig.,  8  im.). 

46.  Aegina  longicornis  (Kr.).  S18  (1  m.). 

47.  Caprella  linearis  (L.).  Y7  (1  f.  ovig.),  Y8  (6  m.,  1  f.), 
SI  (10  m.,  3  f.  ovig.),  S3  (2  m.,  6  f.  ovig.),  S18  (3  m.),  L4 
(4  m.,  3  f.  ovig.,  1  im.). 

48.  Caprella  acutifrons  Latr.  Y10  (2  m.),  L6  (12  m.,  8  f. 
ovig.). 

Order  Tanaidacea 

49.  Leptochelia  rapax  Harger.  S2  (9  m.,  1  f.),  L7  (4  m.). 

Order  Isopoda 

50.  Cirolana  polita  (Stimps.).  Y8  (1  m.,  4  im.),  S3  (3  m., 

3  f.). 

51.  Chiridotea  caeca  (Say).  Y3  (1  m.,  4  f.  ovig.),  Y9  (7m., 

5  f.,  1  im.),  S3  (1  m.,  2  im.),  S9  (7  m.,  4  f.  ovig.,  4  im.), 
S13  (2  m.,  2  f.  ovig.,  1  im.),  S14  (2  im.),  Q2b  (6  m.,  3f. 
ovig.),  Q5  (1  m.,  1  f.  ovig.,  8  im.),  L6  (6  m.,  2  f.  ovig.), 
L9  (1  im.),  H9  (1  f.,  4  im.). 

52.  Chiridotea  tuftsi  (Stimps.).  Y8  (3  m.,  3  f.),  S3  (1  f. 
ovig.),  L6  (6  m.,  2  f.  ovig.),  L9  (1  im.). 

53.  Idothea  baltica  (Pallas).  Y3  (4  m.,  5  f.  ovig.),  Y7  (2  m.), 
Y8  (2  m.,  2  f.  ovig.),  Y10  (1  f.),  SI  (1  f.  ovig.),  S3  (2  m., 

4  f.  ovig.),  S4  (1  m.),  S9  (2  m.,  5  f.  ovig.,  2  im.),  S13 
(3  m.,  3  f.),  Q5  (5  m.,  1  f.),  L4  (1  m.),  L6  (1  m.,  1  f., 
13  im.),  L9  (1  f.,  1  im.),  H9  (4  m.,  3  f.),  H10  (5  m.,  7  f.). 

54.  Idothea  phosphorea  (Harger).  Y7  (2  im.),  Y8  (1  m., 

6  f.  ovig.,  5  im.),  Y10  (1  m.,  4  f.  ovig.,  12  im.),  S3  (1  m., 

1  im.),  S13  (1  m.,  6  f.  ovig.,  1  im.),  L4  (1  m.,  1  f.  ovig.), 
L6  (5  im.),  L9  (6  im.),  H9  (1  m.,  2  f.),  H10  (1  m.,  1  f., 

2  im.). 


316 


E.  T.  BOUSFIELD 


55.  Edotea  monlosa  (Stimps.).  Y3  (1  m.,  1  f.),  Y7  (1  m., 
2  f.),  Y8  (6  m.,  6  f.),  S18  (1  f.  ovig.),  H10  (1  im.). 

56.  Jaera  marina  (Fabr.).  Yla  (4  ad.),  Y6  (3  m.,  5  f.  ovig.), 
Y7  (1  m.,  3  f.  ovig.),  Y8  (1  m.  5  f.  ovig.),  Y9  (1  f.),  Y10 
(1  f.),  SI  (1  f.  ovig.),  S2  (1  m.,  5  f.),  S4  (1  f.),  S9  (1  im.), 
S14  (1  m.,  1  f.  ovig.),  Q5  (6  f.  ovig.,  1  im.),  L6  (3  f.),  L7 
(5  im.),  L9  (2  m.,  3  f.),  HI  (4  f.),  H5  (1  im.),  H9  (1  f.), 
H10  (2  f.  ovig.). 

57.  Oniscus  asellus  L.  Y6  (1  m.,  1  f.  ovig),  Q4  (1  f.  ovig.). 

58.  Porcellio  scaber  Latr.  Yla  (5  ad.),  Y6  (1  f.  ovig.),  Y9 
(1  im.),  S16  (1  f.  ovig.,  1  im.),  Q4  (5  m.,  7  f.  ovig.),  L6 
(1  im.),  H5  (1  im.),  H9  (1  im.). 

Subclass  Eucarida 
Order  Decapoda 

59.  Syirontocaris  groenlandica  (Phipps).  S18  (3  m.). 

60.  Eualus  yusiolus  Kroyer.  Y8  (3  m.,  If.  ovig.),  Si  (2  m., 
6  f.  ovig.),  S3  (1  m.),  S18  (4  m.,  3  f.). 

61.  Palaemonetes  vulgaris  Say.  Y6  (3  m.,  9  f.  ovig.). 

62.  Crago  seytemspinosus  Say.  Y7  (2  m.),  Y8  (1  m.,  1  f.), 

Y10  (1  m.,  2  f.  ovig.,  4  im.),  SI  (3  m.),  S2  (4  m.,  1  f.), 
S3  (1  m.,  1  f.),  S9  (1  m.),  S14  (1  f.,  1  im.),  S18  (1  m.,  1  f. 
ovig.),  Q2b  (2  m.,  3  f.  ovig.),  Q5  (2  m.),  L6  (1  f.  ovig., 
1  im.),  L9  (1  m.),  H9  (1  m.,  2  f.  ovig.),  H10  (1  m.,  3  im.). 
Observed  in  spray  pool  at  Yla. 

63.  Pagurus  acadianus  Benedict.  Si  (3  ad.),  L4  (1  m.,  7  ad., 
5  im.).  Observed  in  shallow  pools  at  LW  at  L9. 

64.  Pagurus  longicaryus  Say.  Y8  (5  ad.),  Y10  (5  ad.). 

65.  Cancer  irroratus  Say.  Y3  (1  f.),  Y7  (1  frag.),  Y8  (2  f.), 

S18  (2  im.),  Q5  (2  im.),  L4  (1  f.,  2  im.),  H10  (1  im.). 

Observed  at  Y10,  SI,  S5,  S9,  L9,  HI,  and  H9. 

66.  Carcinides  maenas  (L.).  Yla  (2  m.,  1  f.),  Y7  (2  ad.), 
Y8  (1  m.,  1  frag.).  Not  found  at  Y3,  Y6,  Y9,  Y10,  SI, 
S3,  and  S5  despite  intensive  search. 

67.  Neoyanoye  texana  sayi  (S.  I.  Smith).  Y10  (2  m.,  1  f. 
ovig.). 
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Sub-phylum  Insecta 
Class  Apterygota 
Order  Thysanura 

68.  Petrobius  maritimus  (L.).  Yla  (6  ad.),  Q4  (3  ad.,  4  im.), 
L4  (1  im.). 

Sub-Phylum  Arachnida 
Class  Pantopoda 
Family  Phoxichilidiidae 

69.  Phoxichilidium  femoratum  (Rathke).  S3  (1  f.).  S18 
(2  f.),  L6  (1  m.). 

Phylum  Mollusca* 

Class  Gastropoda 
Sub-Class  Prosobranchia 

1.  Puncturella  noachina  L.  SI  (1). 

2.  Acmaea  testudinalis  Muller.  Y7  (1),  Y10  (4),  SI  (2), 
S4  (1),  S18  (3),  LI  (5),  L6  (2),  L9  (1),  H9  (1);  observed  at 
Yl,  S15,  and  L4.  A  common  intertidal  species  on  rocks, 
especially  in  surf-exposed  localities. 

3.  Margarites  helicinus  Phipps.  Y8  (1),  Si  (3),  S3  (2), 
S13  (5),  S18  (1),  Q5  (2),  L4  (3),  LI  (1).  Common  in 
algae  near  LW  level,  along  with  the  following  species. 

4.  Lacuna  vincta  (Turton).  Y10  (2),  SI  (3),  S3  (5),  S4  (4), 

S13  (6),  S18  (5),  LI  (11),  L4  (6),  L6  (10),  L9  (4),  HI  (1), 

H9  (9);  noted  as  a  beach  shell  at  Y7  and  Y8. 

5.  Lacuna  pallidula  neritoidea  Gould.  Y8  (2),  L6  (1). 

6.  Littorina  littorea  L.  Yl  (1),  Y6  (1),  Y7  (1),  Y8  (2), 

Y10  (3),  SI  (1),  S3  (1),  S4  (1),  S13  (12),  LI  (1),  L9  (3), 
H9  (2);  observed  at  S5,  Q4,  and  L4.  The  edible  peri¬ 
winkle  is  a  common  interidal  species  of  outer  coast  and 
estuary  throughout  the  region. 

7.  Littorina  obtusata  L.  Yl  (1),  Y8  (1),  S3  (1),  S4  (3), 
Q5  (1),  LI  (1),  L7  (1). 


♦Nomenclature  according  to  Abbott  (1954) 
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8.  Littorina  saxatilis  Olivi.  Y1  (18),  Y3  (1),  Y6  (6),  Y7  (2), 
S2  (8),  S4  (1),  S8  (6),  Q2b  (6),  L7  (2),  H9  (13),  H10  (2); 
noted  also  at  Q4.  Very  common  along  rocky  shores 
near  HW  level,  and  in  estuaries,  among  eel  grass,  in 
company  with  Hydrobia  minuta. 

9.  Cingula  aculeus  (Gould).  Y7  (2),  Y8  (5),  S13  (15), 
HI  (1). 

10.  Hydrobia  minuta  (Totten).  Y6  (12),  S2  (17),  S8  (2), 
S13  (3),  S18  (5),  Q2b  (1),  H9  (20);  observed  in  salt  marsh 
pools  at  S7,  S14. 

11.  Turritellopsis  acicula  Stimpson.  SI  (1),  S3  (6),  S13  (1). 

12.  Bittium  alternatum  (Say).  H9  (3). 

13.  Skenea  planorbis  (Fabr).  Y7  (1),  S13  (1),  Q5  (1),  L6  (1). 
A  minute  species  of  the  infralittoral  fringe  on  exposed 
coasts. 

14.  Crepidula  fornicata  Say.  Y7  (1),  Y9  (2),  Y10  (6), 
S13  (1);  observed  at  S5,  L4. 

15.  Crepidula  plana  Say.  Y10  (9). 

16.  V elutina  undata  Brown.  S3  (1). 

17.  Lunatia  heros  (Say).  LI  (2),  S15  (1);  noted  on  sandy 
shores  at  S5  and  H9. 

18.  Lunatia  triseriata  (Say).  Y7  (1),  Y8  (1),  S13  (3),  S15  (1), 
Q2b  (2),  L6  (3),  H10  (2),  and  also  noted  at  Y10. 

19.  Thais  lapillus  L.  Y3  (3),  Y7  (4),  Y10  (4),  S8  (1), 
S13  (3),  S15  (3),  S18  (2),  L6  (3),  L7  (1),  LI  (4),  H10  (2), 
and  observed  as  a  beach  shell  at  S5,  L5,  and  H9.  The 
dogwinkle  is  a  common  rock-dwelling  species  of  exposed 
and  semi-protected  shores. 

20.  Mitrella  lunata  (Say).  Y7  (1),  Y8  (3),  Y10  (1),  L6  (6). 

21.  Buccinum  undatum  L.  Y1  (1),  Y7  (1),  Y8  (2),  S4  (1); 
noted  as  a  beach  shell  at  L4 

22.  Colus  stimpsoni  (Morch).  Observed  on  the  beach  at  Y8. 

23.  Neptunea  decemcostata  (Say).  S4  (1);  noted  on  the  beach 
at  Y8,  S5,  and  L4 

Nassarius  trivittatus  (Say).  Y7  (1),  Y10  (3),  S15  (2), 
L6  (9),  L9  (1). 
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25.  Nassarius  obsoletus  (Say).  Y6  (13),  Y10  (3);  S8  (2), 
S13  (5);  observed  on  tidal  flats  at  Y4,  S14,  LI,  and  H10. 

26.  Lora  bicarinata  (Couthouyi).  S3  (1). 

27.  Admete  couthouyi  (Jay).  S15  (1). 

Sub-Class  Opisthobranchia 

28.  Haminoea  solitaria  (Say).  H9  (4). 

29.  Retusa  canaliculata  (Say).  S13  (12),  L6  (9),  H9  (1). 

30.  Cylichna  alba  (Brown).  S3  (2).  The  only  cold-water 
opisthobranch  taken. 

31.  Turbonilla  interrupta  (Totten).  Y7  (1),  Y10  (3),  L6  (2), 
S13  (4). 

32.  Pyramidella  fusca  (Adams).  Y6  (3). 

33.  Odostomia  trifida  (Totten).  S13  (5),  L6  (1),  H9  (9). 

34.  Odostomia  bisuturalis  (Say).  Y6  (1),  Y7  (2),  S13  (10), 

Sub-Class  Pulmonata 

35.  Melampus  lineatus  (Say).  Y6  (7),  S13  (3),  H9  (1). 

Class  Amphineura 

36.  Ischnochiton  ruber  L.  Y8  (3),  S18  (1). 

Class  Pelecypoda 

Order  Protobranchia 

37.  Nucula  delphinodonta  Mighels.  S13  (1). 

Order  Filibranchia 

38.  Volsella  modiolus  (L).  A  moderately  common  beach 

shell,  particularly  along  gravel  bars.  Observed  at  S9, 

L4. 

39.  Volsella  demissa  (Dillwyn).  Y6  (10). 

40.  Mytilus  edulis  L.  Y3  (2),  Y6  (2),  Y10  (^),  S3  (1), 

S13  (li),  S15  (2-i),  S18  (5);  L4  (1),  L9  (1),  HI  (3),  H9 

(20  +  );  noted  along  shore  at  virtually  every  marine 
station  visited. 

41.  Musculus  discors  (L).  Y7  (2J),  SI  (£). 


320 


E.  L.  BOUSFIELD 


42.  Anomia  aculeata  Gmelin.  The  typical  or  rough  form 
was  taken  as  follows:  L9  (J),  S15  (J);  the  smooth  form 
( ephippium )  at  Y3  (2),  S18  (1),  and  LI  (4). 

Order  Eulamellibranchia 

43.  Astarte  undata  Gould.  Observed  as  a  beach  shell  at  S5. 

44.  Arctica  islandica  (L).  S4  (1),  S9  (6-§),  S15  (5-J). 

45.  Turtonia  minuta  (Totten).  Y7  (15  +  ),  S13  (J),  Q5  (J), 

HI  (1). 

46.  Cerastoderma  pinnulatum  (Conrad).  Y8  (3);  S18  (1), 
L6  (1$). 

47.  Pitar  morrhuana  (Lindsley).  S13  (1);  also  as  a  beach 
shell  at  L4. 

48.  Gemma  gemma  (Totten).  S3  (1),  S8  (8),  S13  (11),  H9 

(1) ;  a  common  salt-marsh  and  estuarine  species. 

49.  Petricola  pholadiformis  Lamarck.  LI  (1J),  H9  (1). 

50.  Tellina  agilis  Stimpson.  Y3  (1),  Y7  (3J),  Y8  (3),  S13 

(2) ,  S18  (3),  L6  (1),  L9  (2),  H10  (10). 

51.  Macoma  balthica  (L).  Y6  (3),  S8  (4),  S13  (3);  a  beach 
shell  at  S14  and  H9. 

52.  Siliqua  costata  (Say).  S4  (4),  S15  (3J);  observed  on  the 
beach  at  Green  Bay. 

53.  Ensis  directus  (Conrad).  S15  (3);  noted  on  sand  at  L4, 

H9. 

54.  Spisula  solidissima  (Dillwyn).  S4  (1);  also  a  beach  shell 
at  S9  and  Q2a. 

55.  Spisula  polynyma  (Stimpson).  Observed  as  a  beach 

shell  at  S5  and  L4. 

56.  Mesodesma  ar datum  (Conrad).  S9  (2-f);  noted  on  the 
beach  at  Q1  and  Q2a. 

57.  Hiatella  arctica  (L).  S15  (2-J-5-J),  S18  (4),  Q5  (1), 

HI  (1);  observed  at  Y6. 

58.  Mya  arenaria  (L).  Y6  (3),  Y7  (§),  Y10  (J),  S3  (1); 

S8  (4+),  S13  (4),  L7  (1),  S4  (J),  and  noted  on  the  beach 
at  nearly  all  other  stations. 

59.  Mya  truncata  (L).  S15  (4-§). 
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60.  Zirphaea  crispata  (L).  S9  (J);  noted  commonly  on  th 

beach  at  S3,  S5,  and  LI. 

61.  Lyonsia  hyalina  (Conrad).  Y7  (4),  S3  (1),  S13  (1), 
L6  (1). 

62.  Pandora  gouldiana  Dali.  Y10  (4-J). 

63.  Periploma  leanum  (Conrad).  L9  (J). 

Zoogeographical  and  Ecological  Considerations 

The  main  features  of  intertidal  ecology  and  faunal  com¬ 
position  in  the  western  Nova  Scotia  region  have  been  outlined 
elsewhere  by  the  writer  (1956b).  The  present  results  serve  to 
amplify  the  earlier  findings  based  on  twenty-six  species  of 
crustaceans  collected  in  the  Liverpool  area  in  1955.  Littoral 
marine  arthropods  of  the  Halifax- Yarmouth  region  are  essenti¬ 
ally  cold-temperate  or  boreal  in  composition.  Those  inhabiting 
high-salinity  waters  and  the  surf-swept  outer  beaches  include 
Amphiporeia  virginiana,  Marino gammarus  spp.,  Chiridotea 
caeca ,  Oxyurostylis  smithi,  Dexamine  thea,  Cirolana  polita , 
and  others  that  apparently  do  not  withstand  prolonged  low 
winter  temperatures  (at  and  below  0°C.)  nor  tolerate  shore  ice 
action,  and  species  such  as  Gammarellus  angulosus,  Amphithoe 
rubricata,  Corophium  bonelli,  Gammarus  duebeni,  and  Phoxi- 
chilidium  femoratum  that  withstand  more  rigorous  winter 
conditions  and  slightly  lower  summer  temperatures.  Eury- 
thermal  subarctic-boreal  species  such  as  Balanus  baianoides, 
Phoxocephalus  holbolli,  Ischyrocerus  anguipes,  Calliopius 
laeviusculus,  Gammarus  oceanicus ,  Jaera  marina ,  and  Crago 
septemspinosus  are  very  common  along  the  shores,  but  more 
stenothermal  subarctic  forms  such  as  Pontogeneia  inermis, 
Gammarus  setosus,  Gammarellus  homari ,  and  Caprella  septen- 
trionalis,  are  much  less  common,  scarce,  or  absent.  The  low- 
salinity  and  estuarine  fauna  is  rich  in  mediterranean-boreal 
or  warm- temper  ate  forms  that  require  moderately  high  mini¬ 
mum  summer  breeding  temperatures  (15-20°C.).  Many  of 
these  (e.g.  Balanus  improvisus ,  Gammarus  mucronatus,  My  sis 
stenolepis,  Leptocheirus  pinguis,  Corophium  insidiosum,  Ca¬ 
prella  acutifrons ,  Palaemonetes  vulgaris  and  Neopanope  texana 
sayi)  are  winter-hardy  species  that  range  northward  into  the 
ice-bound  Gulf  of  St.  Lawrence,  but  conditions  there  are  prob¬ 
ably  too  rigorous  for  Heteromysis  formosa ,  Leptochelia  rapax, 
Pagurus  longicarpus  and  Carcinides  maenas,  that  reach  their 
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northern  limit  in  the  Bay  of  Fundy  region.  Noteworthy  is  the 
apparent  absence  of  cold-water  estuarine  forms  such  as  My  sis 
gaspensis,  Pontoporeia  affinis  and  Pseudalibrotus  littoralis. 
Semi-terres  trial  and  terrestrial  marine  halophiles,  particularly 
Orchestia  gammarella,  Oniscus  asellus,  and  Petrobius  maritimus , 
are  favoured  by  the  relatively  mild  winters  in  this  peninsular 
region  of  eastern  Canada. 

On  the  basis  of  suitable  ecological  conditions,  faunal 
associates,  and  apparent  absence  of  zoogeographical  barriers 
to  dispersal,  other  common  littoral  marine  arthropods  of  the 
North  Atlantic  might  be  expected  to  occur  in  the  western  Nova 
Scotia  region.  Despite  moderately  intensive  search  in  suitable 
habitats,  these  animals  were  not  taken  and  are  very  probably 
not  present.  Most  of  them  occur  on  the  east  coast  of  the 
United  States;  they  include  the  spray-zone  rock  barnacle 
Chthamalus  fragilis  (north  to  Cape  Cod),  the  estuarine  ivory 
barnacle  B alarms  eburneus  (to  New  Hampshire),  the  brackish- 
water  talitrid  amphipod  Hyale  plumulosa  (to  Cape  Cod),  the 
rock  isopod  Ligia  oceanica  (to  southern  Maine),  the  fiddler 
crab  Uca  pugilator  (to  Boston,  Massachusetts),  and  the  horse¬ 
shoe  crab  Limulus  polyphemus  (to  northern  Maine),  among 
others.  Also  not  found  were  the  common  European  littoral 
marine  amphipods  Gammarus  locusta  and  Marinogammarus 
marinus,  recorded  (probably  erroneously)  from  the  New  Eng¬ 
land  States  by  Holmes  (1904)  and  others.  Continued  amelio¬ 
ration  of  the  coastal  marine  climate  may  eventually  result  in 
the  spread  of  some  or  all  of  these  organisms  to  western  Nova 
Scotia,  as  has  apparently  taken  place  during  the  past  ten  years 
in  the  green  crab  Carcinides  maenas  (see  MacPhail,  et  al ,  1955, 
Swan,  1956). 

A  number  of  littoral  and  sub-littoral  species,  usually 
taken  by  dredging,  are  here  recorded  within  hip-boot  reach  of 
the  shore  line  at  low  water.  These  include  the  sand-burrowing 
Hippomedon  serratus ,  Orchomenella  spp.,  Tmetonyx  nobilis , 
Ampelisca  spinipes ,  Amphiporeia  lawrenciana,  Phoxocephalus 
holbolli,  Cirolana  polita ,  Chiridotea  tuftsi ,  and  Edotea  montosa , 
the  free-swimming  Melita  dentata,  Podoceropsis  nitida,  and 
Spirontocaris  groenlandica ,  the  algae-clinging  Aeginina  longi- 
cornis  and  Phoxichilidium  femoratum ,  and  the  domicolous 
Leptocheirus  pinguis  and  Unciola  irrorata.  These  records 
reflect  the  year-round  nutritive  richness  and  thermal  uni- 
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formity  of  inshore  waters  and  the  winter  stability  of  shore-line 
substrata;  these  characteristics,  in  turn,  are  mainly  attributable 
to  strong  tidal  up  welling  at  the  entrance  to  the  Bay  of  Fundy. 

In  general  the  above  zoogeographical  considerations  on  the 
littoral  marine  arthropod  fauna  of  the  region  are  borne  out 
by  the  present  assemblage  of  shelled  mollusks.  The  surf- 
swept  outer  beaches  and  semi-protected  rocky  shores  are 
dominated  by  boreal  marine  forms  such  as  Margarites  helicinus. 
Lacuna  vincta,  Littorina  obtusata,  Cingula  aculeus,  Skenea 
planorbis,  Ischnochiton  ruber,  Anomia  aculeata,  Musculus 
discors  and  Volsella  modiolus.  A  characteristic  bivalve  shell 
of  the  outer  sand  beaches  is  Siliqua  costata,  accompanied  by 
Spisula  solidissima  and  Ensis  directus,  an  occasional  Arctica 
islandica ,  Periploma  leanum,  and  Zirphaea  crispata,  and  the 
gastropods  Lunatia  her  os  and  Nassarius  trivittatus.  The 
presence  of  beach  shells  of  sub-arctic  forms  such  as  Spisula 
polynyma,  Mesodesma  ar  datum,  and  My  a  truncata,  indicates 
cold  bottom  water  fairly  close  inshore.  On  the  other  hand, 
the  warm-temperate  and  brackish-water  molluscan  fauna  of 
protected  bays  and  estuaries  is  surprisingly  rich  in  species  and 
includes  the  gastropods  Bittium  alternatum,  Crepidula  spp., 
Mitrella  lunata,  Nassarius  obsoletus,  Haminoea  solitaria, 
Retusa  canaliculata,  Turbonilla  interrupta,  Pyramidella  fusca, 
Odostomia  spp.,  the  semi-terres trial  Melampus  lineatus,  and  the 
bivalves  Volsella  demissa,  Pitar  morrhuana,  Petricola  phola- 
diformis,  Tellina  agilis,  Lyonsia  hyalina,  and  Pandora  gouldiana. 
All  except  Lyonsia  find  their  northern  limit  in  the  southwestern 
part  of  the  Gulf  of  St.  Lawrence  where  surface  summer  tem¬ 
peratures  reach  20°  C.  or  better.  The  fact  that  these  warm- 
water  forms  are  almost  precisely  those  species  listed  as  new  to 
western  Nova  Scotia  is  further  indication  of  the  paucity  of 
previous  shore  collecting  in  this  region.  In  recent  times  the 
American  oyster,  Crassostrea  virginica  (Gmelin),  has  been 
farmed  with  limited  success  in  certain  small  estuaries  of  the 
region,  especially  in  the  Tusket  and  Pubnico  areas.  Both  the 
oyster  and  the  northern  quahog,  Mercenaria  mercenaria  (L)., 
are  known  from  Indian  shell  heaps  on  Mahone  Bay,  Lunenburg 
County  (Wintemberg,  1917),  which  could  be  interpreted  as  a 
sign  of  warmer  marine  conditions  along  these  shores  in  pre¬ 
colonial  times.  Jones  (1877)  records  “Venus  mercenaria  L.” 
and  also  “Bittium  nigrum  St.”  as  occurring  along  the  whole 
coast,  the  former  abundantly.  Today,  however,  the  quahog 
does  not  occur  naturally  in  western  Nova  Scotia  and  the 
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alternate  Bittium  is  restricted  to  certain  isolated  lagoons  that 
are  sufficiently  warm  in  summer. 

Live  specimens  of  littoral  and  sub-littoral  mollusk  species 
taken  close  to  shore  include  Bora  bicarinata,  Admete  couthouyi , 
V elutina  undata ,  Turritellopsis  acicula ,  Nucula  delphinodonta , 
and  Turtonia  minuta,  among  others. 
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95TH  ANNUAL  MEETING 
PRESIDENTIAL  ADDRESS 

H.  D.  Smith 


October  15,  1956 

It  is  my  privilege  to  report  on  the  principal  activities  of 
the  Nova  Scotian  Institute  of  Science  as  it  completes  the  ninety- 
fourth  year  of  its  existence. 

During  the  past  year  forty  new  members  were  nominated 
for  election  to  the  Institute.  These  consisted  of  twenty-eight 
Ordinary,  five  Associate  and  seven  Student  members.  How¬ 
ever  due  to  a  drop  in  numbers  in  the  Valley  Chapter  along  with 
the  usual  percentage  of  losses  due  to  Ordinary  and  Student 
members  leaving  the  Halifax  area  the  net  increase  has  been 
rather  small.  Total  paid-up  membership  now  stands  at  289. 

Eight  meetings  were  held  during  the  past  year.  These 
consisted  of  one  business  meeting,  7  ordinary  meetings,  includ¬ 
ing  a  joint  meeting  at  Acadia  University  with  the  Valley 
Chapter,  and  one  extraordinary  meeting.  There  were  8 
council  meetings.  The  average  attendance  at  the  ordinary 
meetings  was  50  with  extremes  of  34  and  90. 

The  custom  of  holding  at  least  one  ordinary  meeting  at  a 
local  research  organization  was  revived  with  a  meeting  held 
at  the  Defence  Research  Board’s  Naval  Research  Establish¬ 
ment  at  Dartmouth  in  February.  Attendance  was  the  highest 
of  the  year.  An  extraordinary  meeting  at  Dalhousie  Univer¬ 
sity  was  addressed  by  Dr.  D.  C.  Rose  of  the  National  Research 
Council,  Ottawa.  The  attendance  exceeded  100  on  this 
occasion. 


Twenty  papers  were  presented  at  the  ordinary  meetings. 
According  to  fields  they  may  be  clasified  as  follows : 


Biochemistry  3 

Biology  3 

Chemistry  4 

Forestry  research  2 


Mathematics  1 

Pharmacology  1 

Physics  4 

Physiology  2 


During  the  past  year  the  Valley  Chapter  held  seven  meet¬ 
ings  at  which  thirteen  papers  were  presented.  Of  these,  the 
May  meeting  took  the  form  of  a  symposium  while  the  joint 
meeting  with  the  parent  body  referred  to  previously  was  held 
in  Wolfville  in  April. 
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By  fields  the  papers  could  be  classified  as  follows: 


Biology  3 

Chemistry  1 

Forestry  2 

Geology  2 


Horticulture  2 

Photogrammetry  1 

Physics  2 


A  few  words  might  be  said  on  the  library.  A  number  of 
new  publications  have  come  in,  and  the  Academia  Sinica , 
Pekin  has  resumed  the  sending  of  its  journal.  Two  more 
societies  hve  now  placed  their  journals  on  a  subscription  basis. 
These  are  the  Missouri  Botanical  Garden  and  the  National 
Academy  of  Sciences ,  Washington.  This  brings  to  seven  the 
number  of  subscriptions  which  are  carried  by  the  Nova  Scotia 
Research  Foundation.  These  are  the  proceedings  of  the 
following: 

Royal  Society  of  Canada  Geographical  Society  of  New  York 
Royal  Society  of  Arts  National  Academy  of  Sciences 

Royal  Society  of  London  Missouri  Botanical  Garden 

Carlsbad  Laboratory  -  Chemical  and  Physiological  Series. 

The  number  of  exchanges  continues  to  increase  and  well 
over  2000  journals  and  proceedings  are  now  coming  to  the 
Institute.  Each  year  since  1948  some  50  volumes  have  been 
bound  at  no  cost  to  the  Institute.  Book  plates  are  placed  on 
the  inside  cover  of  all  bound  volumes. 


There  has  been  close  co-operation  between  the  Corres¬ 
ponding  Secretary  and  the  Librarian  and  all  addresses  of  the 
exchanging  societies  have  been  checked  and  corrected.  Card 
files  of  these  addresses  are  located  in  the  library  and  in  the 
office  of  the  Corresponding  Secretary. 

The  work  of  checking  and  rearranging  the  Institute’s 
holdings  in  our  present  storage  space  is  still  going  on.  The 
journals  of  three  societies  have  been  brought  from  storage  to 
the  main  library  this  year,  as  more  room  is  available  in  the 
library  in  the  Research  Foundation’s  new  quarters. 

There  has  been  an  increase  in  inter-library  loans  of  Insti¬ 
tute  material  and  a  further  increase  is  anticipated  when  the 
National  Research  Council  publishes  its  National  Catalogue 
of  Scientific  Journals  next  year.  The  Institute’s  holdings 
will  be  included  in  that  publication. 
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This  year  a  special  Kardex  file  of  the  Institute’s  books  and 
periodicals  has  been  started  with  title  entries,  standardized 
according  to  the  Union  List  of  Serials  and  New  Serial  Titles 
of  the  Library  of  Congress.  This  new  title  file  will  provide 
us  with  a  closer  check  on  the  exact  publications  issued  by  each 
society. 

In  closing,  I  would  like  to  convey  the  sincere  thanks  of  all 
members  to  our  officers  and  Council  for  their  efforts  on  behalf 
of  the  Institute  during  the  past  year.  They  have  set  high 
standards  in  the  performance  of  their  various  duties.  Per¬ 
sonally,  I  deem  it  a  great  honor  to  have  had  the  opportunity 
to  serve  as  your  President. 
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PROCEEDINGS  OF  MEETINGS 
Session  of  1956-57. 

(Meetings  were  held  in  the  Medical  Sciences  Building, 
Dalhousie  University;  The  Atlantic  Regional  Laboratory;  and 

the  Biological  Laboratory,  Acadia  University.) 

95 th  Annual  Business  Meeting ;  October  15,  1956. 

The  Meeting  was  presided  over  by  the  President,  Dr. 
H.  D.  Smith.  Twenty-five  members  were  present. 

The  President  addressed  the  Institute.  His  address 
appears  on  page  56  of  the  Proceedings.  The  Officers  presented 
their  reports. 

The  Treasurer ,  J.  R.  Dingle ,  reported: 


Receipts .  $  1,008.57 

Expenditures .  1,034.03 

Invested  funds .  2,000 .00 

Bank  balance,  October,  1956 .  1,340.10 


The  Corresponding  Secretary ,  P.  L.  Hoogland,  reported : 

Business  of  the  corresponding  secretary  during  the  past 
year  was  as  usual;  the  normal  number  of  requests  for  reprints 
were  answered  and  several  copies  of  single  issues  of  our  Pro¬ 
ceedings  were  sold. 

Volume  XXIV,  part  1  of  the  Proceedings  appeared  in 
print  recently  and  was  mailed  out  to  all  members  and  exchange 
addresses. 

The  check  on  our  exchange  mailing  list,  begun  a  year  ago, 
was  continued.  As  a  result,  the  number  of  addresses  dropped 
from  548  at  the  beginning  of  the  year  to  534  at  present.  Of 
these,  two-thirds  are  now  definitely  correct  and  one-third 
has  not  yet  answered  our  request  for  information.  One  final 
notice  is  being  mailed  to  the  latter  addresses. 

The  Editor ,  H.  R.  Chipman ,  reported : 

Part  1  of  Volume  XXIV  has  been  published  and  sent  to 
the  members. 

There  is  no  material  for  Part  2  on  hand  and  all  manuscripts 
accepted  for  publication  have  been  published. 
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In  resigning  my  appointment  as  Editor  of  the  Proceedings, 
I  wish  to  take  this  opportunity  to  thank  the  many  persons  who 
have  been  so  generous  with  their  help  and  advice  during  the 
past  seven  years. 

Officers  elected  for  the  year  1956-57  were: 

President . Dr.  J.  G.  Aldous 

First  Vice-President . Dr.  J.  E.  Keyston 

Second  Vice-President . Dr.  W.  J.  Archibald 

Treasurer . Dr.  J.  R.  Dingle 

Corresponding  Secretary . Dr.  P.  L.  Hoogland 

Recording  Secretary . Prof.  H.  S.  Heaps 

Editor . .  .  .Dr.  L.  B.  Macpherson 

Librarian . Miss  E.  M.  Campbell 

Council . Dr.  A.  N.  O’Neill 

Dr.  C.  R.  Masson 
Prof.  G.  V.  Douglas 
Dr.  H.  B.  Dunford 
Dr.  J.  G.  Retallack 

Auditors.  . .  . .  . Dr.  H.  D.  Smith 

Dr.  H.  L.  Bronson 


New  Members 

During  the  year  the  following  new  members  were  proposed 
and  elected  by  Council;  Ordinary:  S.  D.  Wainwright,  R.  G. 
Ackman,  R.  C.  Dickson,  R.  H.  Adlington,  N.  0.  Fothergill, 
J.  H.  Harris,  M.  C.  Martin,  D.  Pleiter,  K.  B.  Newbound, 
A.  Mohammed,  R.  F.  Banks,  F.  A.  Mathews,  D.  F.  MacLennan, 
E.  Brown,  S.  Mookerjea,  J.  D.  Macpherson,  E.  H.  Anthony. 
Student  members:  L.  Verbeck,  D.  Rendell,  D.  B.  Ross,  J.  R.  G. 
Keyston. 

1st  Ordinary  Meeting ,  November  12,  1956. 

Papers:  1.  “Sulfated  Derivatives  of  Laminarin,”  by 
A.  N.  O’Neill  and  W.  W.  Hawkins;  2.  “Buckling  of  a  Rein¬ 
forced  Panel”,  by  J.  L.  Cutcliffe  and  H.  S.  Heaps;  3.  “The 
Formal  Total  Synthesis  of  Lanosterol  and  Agnosterol”,  by 
D.  A.  J.  Ives. 

2nd  Ordinary  Meeting ,  December  10,  1956. 

Papers:  1.  “An  Improved  Ceramic  for  Generation  of 
Ultrasonics”,  by  D.  Schofield  and  R.  F.  Brown;  2.  “The 
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Reciprocal  Action  of  H+  and  K+  on  the  Metabolism  of  the 
Living  Yeast  Cell”,  by  J.  G.  Aldous  and  G.  C.  Jollymore; 
3.  “On  the  Geological  Structure  and  Growth  of  the  Greater 
Antilles  -  Caribbean  Area”,  by  G.  V.  Douglas. 

3rd  Ordinary  Meeting ,  January  14,  1957. 

Papers:  1.  “The  Sea  Breeze  Hodograph  at  Halifax”,  by 
R.  V.  Dexter;  2.  “Fluorescence  Spectrometer  for  Beckman 
DU”,  by  J.  A.  McCarter;  3.  “Comparative  Study  on  the 
Distribution  of  Morphine  and  Levorphan”,  by  J.  C.  Szerb. 

4 th  Ordinary  Meeting,  February  11,  1957. 

Papers:  1.  “The  Development  of  the  Blueberry  Seed”, 
by  H.  P.  Bell;  2.  “Sodium  Flux  in  Mammalian  Muscle”,  b}^ 
H.  McLennan. 

Extraordinary  Meeting,  February  19,  1957. 

Dr.  R.  L.  Cunningham  of  the  Metal  Physics  Section  of  the 
Department  of  Mines  and  Technical  Surveys,  Ottawa, 
addressed  the  Institute  on  “Nuclear  Metallurgy”. 

5 th  Ordinary  Meeting,  March  11,  1957. 

Papers:  1.  “Some  Physical  and  Chemical  Properties  of 
Ichthyocol”,  by  E.  G.  Young  and  H.  N.  Astrup;  2.  “The 
Production  of  Xanthurenic  Acid  from  Tryptophan  in  Preg¬ 
nancy  and  in  Various  States  of  Nitrogen  Balance”,  by  W.  W. 
Hawkins,  Verna  G.  Leonard,  and  Carol  M.  Coles. 

6th  Ordinary  Meeting,  April  8,  1957. 

This  was  a  joint  meeting  with  the  Valley  Chapter  and  was 
held  at  Acadia  University. 

Papers:  1.  “Some  Effects  of  Light  upon  Low-Bush  Blue¬ 
berries”,  by  I.  Hall  and  D.  Chisholm;  2.  “Circulation  on  the 
Scotian  Shelf  Determined  by  Drift  Bottles”,  by  R.  E.  Banks; 
3.  “Radiation-induced  Morphological  and  Genetic  Changes  in 
Apples”,  by  C.  J.  Bishop. 

7th  Ordinary  Meeting,  May  6,  1957. 

Papers:  1.  “The  Reaction  of  Active  Nitrogen  with 
Hydrogen  Bromide”,  by  Miss  B.  M.  Melanson;  2.  “Aspects 
of  P32  Metabolism  in  Lakes”,  by  J.  Phillips;  3.  “Determination 
of  the  Coefficient  of  Linear  Expansion  at  Low  Temperatures 
using  Microwaves”,  by  J.  R.  Keyston,  E.  W.  Guptill,  and 
J.  D.  Macpherson. 
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(Papers  read  before  the  Institute  but  not  published  in  the  Proceedings.) 

Sulfated  Derivatives  of  Laminarin.  A.  N.  O’Neill  and  W.  W. 
Hawkins.  (Read  November  12,  1956.)  The  polysaccharide,  laminarin, 
was  prepared  from  the  marine  alga.  Laminaria  digitata,  and  was  sul¬ 
fated  with  chlorosulfonic  acid  in  pyridine  and  in  liquid  sulfur  dioxide  at 
temperatures  below  0°.  Derivatives  containing  both  O-sulfate  and 
N-sulfate  groups  were  prepared  by  sulfating  B-aminoethyl  ethers  of 
laminarin  obtained  by  the  reaction  of  laminarin  with  ethylenimine.  These 
derivatives  were  found  to  act  as  anticoagulants  for  blood  in  vitro.  The 
preparations  with  highest  sulfate  were  most  active  and  for  equivalent 
sulfate  that  with  both  O-sulfate  and  N-sulfate  groups  was  more  active 
than  the  one  containing  only  the  former. 

Buckling  of  a  Reinforced  Panel.  J.  L.  Cutcliffe  and  H.  S. 
Heaps.  (Read  November  12,  1956.)  There  have  recently  appeared  a 
number  of  papers  concerned  with  theoretical  prediction  of  the  critical 
loads  required  to  produce  buckling  of  plane  rectangular  panels.  In  some 
instances  the  panels  have  been  supposed  to  be  strengthened  by  the  addi¬ 
tion  of  stiffeners  connected  continuously  across  the  panel.  In  actual 
construction  it  is  often  convenient  to  join  the  stiffeners  to  the  panel  at 
isolated  points  only.  The  present  paper  considers  the  buckling  of  a  long 
rectangular  panel  reinforced  by  struts  that  are  spot  connected  to  it.  The 
analysis  involves  a  determination  of  the  panel  deflection  in  terms  of  the 
unknown  reactions  at  the  spot  connections.  Equations  for  the  reactions 
are  found  to  be  consistent  only  for  certain  values  of  applied  load.  These 
discrete  values  are  the  buckling  loads  which  may  then  be  shown  graphi¬ 
cally  as  a  function  of  the  elastic  properties  of  the  panel  and  stiffeners  for 
various  spacings  and  number  of  connections  to  the  panel. 

The  Formal  Total  Synthesis  of  Lanosterol  and  Agnosterol. 
D.  A.  J.  Ives.  (Read  November  12,  1956.)  Lanosterol  (I)  and  agnos¬ 
terol  (II)  occur  in  the  unsaponifiable  fraction  of  wool  fat  in  concentrations 
of  about  12%  and  1%  respectively.  Starting  material  was  lanost-8-enol 
(III)  previously  synthesized  from  cholesterol  by  Barton  and  Woodward 
and  their  co-workers.  Lanost-8-enol  acetate  was  oxidized  to  lanost-8- 
ene-7:ll-dienol  acetate  trisnoracid  (IV)  in  about  4%  yield,  the  material 
being  identical  in  physical  constants  with  an  authentic  specimen.  The 
two  oxygen  functions  were  removed  by  a  modified  Wolff-Kishner  re¬ 
action  and  the  resulting  acid  (V)  reacted  with  iso-propyl  magnesium 
bromide.  Two  methods  of  converting  the  ketone  (VI)  to  lanosterol 
were  attempted  but  failed.  The  acid  (IV)  was  then  converted  to  the 
next  higher  homologue  using  the  Arndt-Eistert  reaction  and  the  product 
reacted  with  excess  methyl  magnesium  iodide.  Attempted  dehydration 
of  the  resulting  alcohol  gave  a  mixture  of  products.  The  same  series  of 
reactions  on  lanost-8-ene-ll-enol  acetate  trisnoracid  furnished  lanost-8:24- 
diene-1 1-enol  acetate  (VII)  which  was  converted  readily  to  lanosterol. 
Reduction  of  VII  followed  by  dehydration  gave  agnosterol  acetate 
identical  with  an  authentic  specimen. 

An  Improved  Ceramic  for  the  Generation  of  Ultrasonics. 
D.  Schofield  and  R.  F.  Brown.  (Read  December  10,  1956.)  Recently, 
ferroelectric  ceramics  with  piezoelectric  properties  have  been  used  ex¬ 
tensively  in  electromechanical  transducers.  Of  these  ceramics,  barium 
titanate  has  found  the  most  widespread  application.  However,  its  use 
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in  high  power  underwater  projectors  has  been  limited  by  the  large  die¬ 
lectric  loss  it  exhibits  in  high  exciting  fields.  It  is  shown  that  the  addition 
of  small  quantities  of  cobalt  to  barium  titanate  ceramics  produce  a  large 
reduction  in  the  loss  in  high  fields  without  significantly  affecting  the 
piezoelectric  properties  of  the  polarized  ceramic. 

The  Reciprocal  Action  of  H+  and  K+  on  the  Metabolism  of 
the  Living  Yeast  Cell.  J.  G.  Aldous  and  George  C.  Jollymore. 
(Read  December  10,  1956.)  When  fluoroacetic  acid  is  used  to  inhibit 
the  reactions  of  the  Krebs  cycle  and  K+  is  used  to  stimulate  glucose 
metabolism,  it  can  be  shown  that  K+  and  H+  act  in  a  reciprocal  manner 
on  these  processes.  This  action  is  not  a  simple  antagonism,  however, 
since  H+  appears  to  determine  the  basic  metabolic  pattern  upon  which 
K+  exerts  its  effect. 

The  Sea  Breeze  Hodograph  at  Halifax.  R.  V.  Dexter.  (Read 
January  14,  1957.)  The  surface  winds  at  Halifax,  N.  S.,  are  averaged 
vectorially  for  each  hour  by  months  over  a  period  of  sixteen  years.  The 
end  points  of  the  resultant  wind  vectors  are  plotted  to  show  the  average 
daily  hodograph  for  each  month  during  the  sea  breeze  season,  i.e.  from 
May  to  September,  inclusive.  The  hodographs  do  not  conform  to  ac¬ 
cepted  theory  in  that  they  are  not  ellipses.  Reference  is  made  to  the 
topography  of  Halifax  in  an  attempt  to  explain  a  persistent  departure 
from  elliptical  shape.  The  magnitude  of  the  average  sea  breeze  at 
Halifax  is  discussed  and  a  probable  maximum  value  determined.  This 
value  is  so  small  that  the  application  of  the  hodographs  to  the  problem 
of  forecasting  the  sea  breeze  in  a  particular  synoptic  situation  is  difficult. 

Fluorescence  Spectrometer  for  Beckman  DU.  J.  A.  McCarter 
(Read  January  14,  1957.)  The  fluorescence  spectra  of  substances  in 
solution  can  be  determined  using  a  simple  attachment  for  the  Beckman 
DU  spectrophotometer.  This  attachment  makes  use  of  a  standard 
hydrogen  lamp  back-plate  assembly  for  the  spectrophotometer.  A 
cuvette  is  substituted  for  the  hydrogen  lamp  and  a  hole  is  cut  in  the  back- 
plate  so  that  the  cuvette  can  be  illuminated  from  without  by  a  filtered 
source  of  ultraviolet  radiation.  A  focussing  device,  filter-holder,  shutter 
and  lamp  housing  containing  a  high  pressure  mercury  arc  lamp  complete 
the  attachment.  Its  construction  and  the  manner  of  using  it  will  be 
described. 

Comparative  Study  on  the  Distribution  of  Morphine  and 
Levorphan.  J.  C.  Szerb.  (Read  January  14,  1957.)  The  synthetic 
analgesic  Levorphan  is  about  five  times  as  potent  as  morphine,  has  a 
longer  duration  of  action  and  is  very  effective  after  oral  administration. 
The  solubility  of  Levorphan  base  in  non-polar  solvents  is  much  higher. 
The  hypothesis  was  tested  that  the  greater  potency  of  Levorphan  is  due 
to  its  higher  concentration  in  brain.  After  the  intravenous  injection  to 
rats  of  morphine  sulfate  or  Levorphan  tartrate  in  a  dose  equivalent  to 
30  mgm./kgm.  free  base,  Levorphan  disappeared  from  blood  much  faster 
than  morphine,  the  concentration  of  Levorphan  being  40%  of  that  of 
morphine  ten  minutes  after  the  injection,  and  staying  low  at  60  and  180 
minutes.  Brain  levels  of  Levorphan  were  40-60%  higher  (highly  signi¬ 
ficant)  at  10,  60,  and  180  minutes.  The  concentration  of  bound  Levor¬ 
phan  was  only  20%  of  that  of  morphine.  Liver  contained  twice  as  much 
Levorphan  as  morphine  at  10  and  60  minutes,  while  there  was  no  difference 
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in  muscle  and  kidney.  Fat  tissue  contained  only  traces  of  both  drugs. 
After  i.v.  injection  only  free  Levorphan  was  excreted  into  the  gastro¬ 
duodenal  contents  while  morphine  appearing  in  the  same  amount  was 
distributed  about  equally  between  free  and  bound  form.  There  was  no 
significant  difference  in  the  plasma  levels  one  hour  after  the  administra¬ 
tion  of  the  drugs  (30  mgm./kgm.)  by  stomach  tube,  although  rats  receiv¬ 
ing  Levorphan  showed  much  stronger  narcotic  effects.  It  appears  that 
the  higher  potency  of  Levorphan  is  at  least  partially  due  to  its  better 
penetration  into  brain  tissue,  while  the  long  duration  of  action  is  explained 
by  the  fast  uptake  and  slow  release  of  the  free  drug  by  the  liver  and  gastro¬ 
intestinal  contents.  The  oral  potency  of  Levorphan  is  not  due  to  its 
greater  absorption  but  probably  to  the  higher  CNS  concentrations  at 
low  blood  levels. 

The  Development  of  the  Blueberry  Seed.  Hugh  P.  Bell. 
(Read  February  11,  1957.)  Seed  development  was  followed  from  fertili¬ 
zation  to  maturity.  Pollen  tubes  required  about  four  days  to  grow  from 
stigma  to  ovule.  In  some  plants,  particularly  bagged  ones,  nucellar  cells 
remained  alive  and  contents  of  the  embryo  sac  degenerated.  Many 
ovules  did  not  develop.  Seeds  were  counted  and  sorted  in  a  random 
representative  collection  of  1075  berries.  The  average  number  of  seeds 
per  berry  was  64.2.  Of  these  49.9  (or  77.7%)  were  imperfect.  More 
complete  pollination  increased  the  percentage  of  normally  developing 
ovules.  Development  of  perfect  seeds  followed  a  familiar  pattern. 
Unfamiliar  features  were  noted  as  follows:  1.  Degeneration  of  cells  at 
both  micropylar  and  chalazal  ends  resulted  in  a  homogenous  plasma. 
This  plasma  formed  strands  across  haustoria  and  almost  completely 
surrounded  the  zygote.  2.  Micropylar  endosperm  cells  formed  a  dense 
plug.  Developing  embryos  may  have  had  difficulty  in  penetrating  this 
plug.  3.  Many  embryos  had  died  at  some  stage  of  development.  4.  A 
conspicuous  integumentary  tapetum  was  present  until  the  endosperm 
was  about  half  its  final  size.  Embryo  development  was  the  “soland” 
type.  Mature  seeds  were  “axile  linear”.  Imperfect  seeds  were  chiefly 
of  two  types:  (a)  medium  sized  and  solid  with  middle  integumentary 
layers  lignified,  or  (b)  small  and  collapsed  with  all  tissues  inside  seed  coat 
disintegrated.  No  imperfect  seed  had  an  embryo. 

Sodium  Flux  in  Mammalian  Muscle.  Hugh  McLennan.  (Read 
February  11,  1957.)  The  kinetics  of  loss  of  Na  ions  from  mammalian 
muscle  will  be  described.  Following  the  rapid  movement  of  the  extra¬ 
cellular  Na,  the  remainder  is  extruded  with  a  time  constant  of  1.59  hr*1 
at  20 °C.  Determination  of  the  temperature  coefficient  for  the  process 
suggests  that  the  rate  limiting  step  is  a  physical  desorption  of  the  ions. 
Na  efflux  is  affected  by  the  concentrations  of  both  Na  and  K  in  the  bath¬ 
ing  solution,  and  K  uptake  by  the  muscles  is  conversely  dependent  on  the 
presence  of  Na.  The  results  suggest  that  the  two  processes  are  linked 
together  in  such  a  way  that  two  Na  ions  are  extruded  for  every  K  ion 
taken  up. 

Nuclear  Metallurgy.  R.  L.  Cunningham.  (Read  February  19, 
1957.)  A  brief  review  was  given  of  the  discovery  of  the  splitting  of 
uranium  in  which  fission  products,  heat  and  neutrons  are  produced. 
Under  suitable  conditions  these  neutrons  can  be  used  to  sustain  a  con¬ 
trolled  chain  reaction  in  a  reactor  or  pile  in  order  to  produce  plutonium, 
heat  for  power  production  and  isotopes  for  research  in  medicine,  physics, 


ABSTRACTS 


335 


chemistry,  biology  and  metallurgy.  The  importance  of  neutron  economy 
and  the  limitations  that  this  imposes  on  the  metallurgist  in  the  selection 
of  metallic  elements  was  discussed.  Materials  used  for  protecting  the 
uranium  fuel  elements  from  corrosion  must  have  low  ability  to  capture 
neutrons  and  should  not  react  with  the  metallic  uranium  nor  suffer  serious 
corrosion  under  the  specific  operating  conditions.  The  characteristics 
of  aluminum,  magnesium  and  zinconium  alloys,  and  stainless  steels  were 
discussed  for  this  application.  The  dimensional  stability  of  uranium 
fuel  elements  was  shown  to  be  a  most  important  problem.  In  radiation, 
the  accumulation  of  fission  products,  particularly  the  gaseous  ones,  and 
thermal  cycling  were  all  shown  to  produce  gross  dimensional  changes  and 
the  steps  taken  to  minimize  these  effects  were  briefly  outlined.  Finally 
a  brief  discussion  of  thorium  and  plutonium  metal  and  their  uses  was 
given. 

Some  Physical  and  Chemical  Properties  of  Ichthyocol.  E. 
Gordon  Young  and  H.  N.  Astrup.  (Read  March  11, 1957.)  Ichthyocol 
has  been  prepared  from  the  swim  bladder  of  the  cod  ( Gadus  morrhua ) 
by  extraction  with  citrate  solutions  at  pH  3-4.  At  pH  3  it  was  homo¬ 
geneous  both  in  the  ultracentrifuge  and  by  electrophoresis.  It  became 
heterogeneous  at  higher  pH  levels.  The  isoelectric  point  was  found  to 
be  at  pH  5.4.  The  distribution  of  18  amino  acids  in  ichthyocol  has  been 
determined.  The  level  of  hydroxyproline  N  was  found  to  be  4.5  per  cent 
of  the  total  N  in  confirmation  of  the  lower  level  previously  observed  in  the 
collagenous  proteins  of  fish.  With  this  exception  ichthyocol  is  strictly 
comparable  with  “procollagen”  of  mammalian  connective  tissue. 

The  Production  of  Xanthurenic  Acid  from  Tryptophan  in 
Pregnancy  and  in  Various  States  of  Nitrogen  Balance.  W.  W. 
Hawkins,  Verna  G.  Leonard  and  Carol  M.  Coles.  (Read  March 
11,  1957.)  It  is  known  that  in  vitamin  B6  deficiency  there  is  a  disturb¬ 
ance  in  tryptophan  metabolism  which  results  in  the  production  of  ab¬ 
normally  large  amounts  of  quinolinic  compounds,  including  xanthurenic 
acid.  The  results  of  tests  on  pregnant  rats  showed  that  late  in  pregnancy 
and  early  in  the  post-partum  period  there  is  typically  an  abnormally 
large  excretion  of  xanthurenic  acid  when  test  doses  of  tryptophan  are 
given.  The  administration  of  extra  vitamin  Be  or  of  other  B  vitamins 
had  no  effect.  When  the  nitrogen  balance  in  rats  was  suddenly  increased 
by  increasing  the  intake  of  protein  after  a  period  on  a  low-protein  diet, 
there  was  a  tendency  for  more  xanthurenic  acid  to  be  excreted  after  test 
doses  of  tryptophan.  These  results  suggest  that,  outside  of  vitamin  B6 
deficiency,  the  production  of  xaanthurenic  acid  from  tryptophan  tends  to 
be  high  when  the  retention  of  nitrogen  is  high. 

Circulation  on  the  Scotian  Shelf  Determined  by  Drift 
Bottles.  R.  E.  Banks.  (Read  April  18,  1957.)  The  surface  circula¬ 
tion  on  the  Scotian  Shelf  has  been  investigated  by  means  of  827  drift 
bottles  released  in  August,  1954.  Information  has  been  returned  from 
83  bottles,  70  of  which  were  recovered  in  Nova  Scotia  and  on  Sable 
Island,  and  13  of  which  crossed  the  Atlantic  to  the  Azores,  France,  the 
British  Isles  and  Norway.  The  study  suggests  a  cyclonic  circulation 
centered  in  the  vicinity  of  Sable  Island  but  with  the  eastern  part  incom¬ 
pletely  determined  by  the  results.  Calculated  speed  of  drift  varies  from 
0.11  to  0.15  knots. 


336 


ABSTRACTS 


Radiation-induced  Morphological  and  Genetic  Changes  in 
Apples.  C.  J.  Bishop.  (Read  April  8,  1957)  Following  a  brief  survey 
of  the  history  of  using  radiation  to  induce  morphological  and  genetic 
changes  in  agricultural  crops,  work  at  Kentville  using  X-rays  and  thermal 
neutrons*  on  apples  was  discussed  and  summarized.  About  13,000 
dormant  scions  have  been  treated  and  then  grafted  into  grown  trees  by 
the  framework  method.  Dosages  ranged  from  3500  to  5000  roentgens  of 
X-rays  and  4  to  6x10 12  thermal  neutrons  per  cm2.  Morphological 
effects  in  growth  from  scions  of  the  variety  Cortland  included  distorted 
leaves,  splits  in  leaf  shape  and  veining,  bifurcations  of  growing  shoots 
and  giant  size  of  the  first  fruits.  The  latter  may  have  been  a  physio¬ 
logical  effect  due  to  the  grafting  procedure.  Genetical  changes  observed 
included  frequent  sectorial  chimaeras  in  skin  color,  either  of  increased  or 
decreased  red  color,  and  rarely  complete  dark  red  sports.  The  latter 
were  very  distinctive  in  the  shade  of  red  being  as  dark  in  color  as  the 
variety  Macoun.  It  was  suggested  that  the  results  obtained  indicate 
that  artificial  radiation  may  become  an  important  tool  in  apple  breeding 
research. 

treatments  carried  out  at  Brookhaven  National  Laboratory, 
Upton,  N.  Y. 

The  Reaction  of  Active  Nitrogen  with  Hydrogen  Bromide. 
Bernadine  M.  Melanson.  (Read  May  16,  1957.)  The  reactions  of 
organic  compounds  with  active  nitrogen  have  been  studied  quite  exten¬ 
sively  but  as  yet  little  information  has  been  obtained  on  the  reactions  of 
inorganic  compounds.  Hydrocarbons  and  alkyl  halides  give  hydrogen 
cyanide  as  the  main  product  and  proceed  by  complete  consumption  of  the 
reactant  present  in  lesser  amount.  The  hydrogen  bromide  reaction  has 
been  investigated  by  conventional  methods  in  a  fast  flow  system.  Bro¬ 
mine  is  the  main  product  of  the  reaction  with  some  ammonium  bromide 
forming  as  a  salt  deposit  on  the  reaction  vessel  walls.  Both  the  bromine 
and  ammonium  bromide  recovery  rates  increase  with  increasing  hydrogen 
bromide  flow  rates  at  low  input  rates  and  level  off  in  a  plateau  at  high 
hydrogen  bromide  flow  rates.  A  temperature  rise  of  about  30°C  occurs 
in  the  reaction  vessel  during  the  reaction  at  room  temperature.  The 
reaction  studied  at  360°C  shows  a  linearly  increasing  rate  of  bromine 
production  with  increasing  rate  of  hydrogen  bromide  input.  At  this 
temperature  ammonium  bromide  formation  is  negligible  and  occurs 
only  on  the  cool  portion  of  the  reaction  system.  A  plausible  mechanism 
involves  the  initial  attack  of  a  nitrogen  atom  on  a  hydrogen  bromide 
molecule  to  form  the  imine  radical,  -NH. 

Aspects  of  P32  Metabolism  in  lakes.  John  Phillips.  (Read 
May  6,  1957.)  The  problem  with  which  this  work  is  ultimately  concerned 
is  the  assigning  of  productivity  indices  to  lakes.  The  rate  of  exchange  of 
radiophosphate  between  mud  and  water  in  artificial  systems  of  eight 
Nova  Scotian  lakes  under  oxidized  and  reduced  conditions,  with  and 
without  bacterial  activity  is  observed.  Bacteria  rather  than  mud  poten¬ 
tial  appear  to  be  the  controlling  factor  of  P32  concentration  in  lake  waters. 
This  control  is  effected  by  a  rapid  uptake  of  radiophosphate  by  bacteria 
and  conversion  to  organic  radiophosphorus.  A  study  of  the  importance 
of  aquatic  plants  versus  bacteria  on  the  quantities  of  P32  in  lake  waters 
indicates  bacteria  again  are  most  important. 
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Determination  of  the  Coefficient  of  Linear  Expansion  at 
Low  Temperatures  using  Microwaves.  J.  R.  Keyston,  E.  W. 
Guptill  and  J.  D.  Macpherson.  (Read  May  6,  1957.)  No  simple 
method  of  measuring1  absolute  changes  of  length  at  low  temperatures  has 
previously  been  devised.  Since  the  velocity  of  electromagnetic  waves 
is  independent  of  temperature  it  provides  a  good  standard  with  which  to 
measure  length  and  changes  of  length  at  low  temperatures.  The  sample 
under  consideration  is  formed  into  a  cylindrical  coaxial  cavity.  If  high 
frequency  waves  are  fed  into  such  a  cavity  the  lowest  mode  of  resonance 
occurs  when  the  wavelength  is  twice  the  length  of  the  cavity.  By  record¬ 
ing  resonant  frequencies  at  different  temperatures  the  coefficient  of 
linear  expansion  can  be  calculated.  Preliminary  measurements  have 
been  taken  using  a  brass  sample.  The  temperatures  used  were  in  the 
range  of  80°K  to  380°K.  Temperature  differences  of  about  5°,  corres¬ 
ponding  to  a  change  of  length  of  0.2  thousandths  of  an  inch,  were  measur¬ 
able. 


Possible  Importance  of  Some  Terpenes  as  Starting  Materials 
for  the  Synthesis  of  Certain  Physiologically-active  Compounds. 
Erik  Hansen.  (Read  at  Valley  Chapter  Meeting.)  The  resin  acids 
are  a  particular  group  of  the  general  class  of  compounds  known  as  ter¬ 
penes.  Several  of  the  resin  acids  have  molecular  structures  reminescent 
of  the  steroidal  compounds  and  so  are  of  interest  as  cheap  and  abundant 
starting  materials  for  the  synthesis  of  a  steroidal  structure.  Some  of  the 
intermediate  compounds  arising  from  such  a  synthesis  may  also  be 
physiologically  active  and  worth  evaluating.  The  successful  synthesis 
of  a  steroidal  molecule  from  a  resin  acid  has  yet  to  be  done,  but  in  view 
of  some  recent  developments  in  this  field  of  chemistry,  the  future  looks 
very  promising. 

Studies  Concerning  the  Effects  of  Culture  Filtrates  of 
Fusarium  lycopersici  on  the  Tomato.  C.  L.  Lockhart.  (Read  at 
Valley  Chapter  Meeting.)  Culture  filtrates  were  prepared  by  Seitz 
filtering  cultures  of  Fusarium  oxysporum  f.  lycopersici  (Sacc.)  Snyder 
and  Hansen,  on  the  modified  Richard’s,  Czapek’s,  Tochinai’s,  and  Home 
and  Mitter’s  nutrient  solutions.  The  culture  filtrates  were  found  to 
induce  wilting  of  cut  tomato  shoots,  decrease  the  oxygen  uptake  of  tomato 
leaf  tissue  and  dissolve  the  middle  lamella  of  cells  of  leaf  tissue.  Their 
wilting  ability  was  affected  by  the  age  of  culture  and  composition  of  the 
different  culture  medium.  The  filtrate  activity  on  respiration  of  tomato 
leaf  tissue  was  affected  by  pH,  age  of  culture,  diluting  with  phosphate 
buffer,  stage  of  plant  development  and  composition  of  the  media  used  to 
grow  the  isolate,  whereas,  heat,  Seitz  filtering,  infiltration  of  the  leaf 
tissues  with  water  and  adding  iron  had  no  effect.  Toxins  were  also  found 
in  the  mycelial  extracts.  There  was  evidence  that  the  wilting  and  respira¬ 
tory  inhibiting  effects  were  not  due  to  the  same  toxin(s). 

The  Role  of  Woodpeckers  in  the  Natural  Control  of  the 
Codling  Moth.  C.  E.  MacLellan.  (Read  at  Valley  Chapter  Meeting.) 
The  Hairy  Woodpecker  and  the  Downy  Woodpecker  are  important  in  the 
control  of  the  codling  moth  in  Nova  Scotia.  In  the  years  1950  to  1956 
these  birds  reduced  the  overwintering  larval  population  of  tree  trunks 
by  52  per  cent.  Woodpeckers  find  codling  moth  larvae  by  sight  and 
touch.  Searching  is  done  at  random,  the  bird  either  looking  for  likely 
cocooning  spots  or  locating  the  exact  spot  by  tapping  with  the  beak. 
After  finding  the  larva,  the  woodpecker  either  drills  a  hole  through  the 
bark  into  the  cocoon  and  withdraws  the  larva  wih  its  barbed  tongue,  or 
flicks  the  bark  off  with  its  chisel-shaped  beak  and  feeds  on  the  exposed 
larva. 
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Interim  Report  of  Investigations  in  Nova  Scotian  Glacial 
Geology.  R.  H.  MacNeill.  (Read  at  Valley  Chapter  Meeting.) 
This  paper,  on  the  work  started  in  1949  by  the  Nova  Scotia  Research 
Foundation,  is  presented  in  view  of  the  interest  shown  in  the  investigation 
by  both  Nova  Scotians  and  geologists  from  other  parts  of  Canada  and 
U.S.A.  The  Land  Use  map  prepared  from  aerial  photographs  under  the 
direction  of  H.  L.  Cameron,  the  Tectonic  Map  of  Nova  Scotia  compiled 
by  H.  L.  Cameron,  and  the  Pleistocene  Geology  Map  all  have  elicited 
interest,  and  they  may  be  used  as  mutual  overlays  to  study  the  relation¬ 
ship  between  the  Land-in-Use,  the  Glacial  Geology,  and  the  Tectonics  of 
Nova  Scotia.  Most  of  the  Western  end  of  the  Province  has  been  studied 
and  only  the  final  check  work  remains  to  be  done  on  many  of  the  map 
sheets.  Several  are  now  ready  for  preliminary  publication.  Pictou 
County  has  been  mapped  by  W.  A.  Hogg  but  is  not  yet  plotted  for  pre¬ 
liminary  publication.  The  Truro-to-Cape  Chignecto  region  has  been 
worked  and  only  requires  final  checking  before  preliminary  plotting. 
The  glacial  deposits  in  the  Eastern  Shore  region  have  been  plotted  from 
aerial  photographs,  but  the  area  remains  to  be  checked.  H.  L.  Cameron 
is  working  on  the  glaciation  in  Cape  Breton.  Tentative  conclusions  have 
been  drawn  with  regard  to  the  Pleistocene  History  of  Nova  Scotia  and 
these  will  be  substantiated,  disproved,  or  modified  by  the  reports  on  the 
glacial  geology  of  N.  B.  and  P.E.I.  and  future  work  in  Nova  Scotia. 

Accelerometer  Problems.  J.  G.  Tillotson.  (Read  at  Valley 
Chapter  Meeting.)  The  design  of  low  natural  frequency  accelerometers 
is  discussed  and  the  basic  operating  mechanism  outlined.  It  is  seen  that 
there  are  many  ways  in  which  a  practical  instrument  can  deviate  from 
the  ideal  outlined  in  the  first  part  of  the  paper.  The  use  of  the  electrical 
analogue  method  of  studying  these  deviations  from  ideal  behavior  is 
briefly  outlined. 

An  Analysis  of  the  Forest  Succession  in  Algonquin  Provincial 
Park,  Ontario.  N.  D.  Martin.  (Read  at  Valley  Chapter  Meeting.) 
Study  plots  of  about  25  acres  each  were  laid  out  in  each  of  the  major 
forest  types  of  Algonquin  Park,  and  the  vegetation  was  sampled  on  5 
percent  of  the  area  of  each  plot.  Although  there  is  a  great  diversity  in 
the  tree  species  composition  of  the  forest,  there  is  a  general  pattern  of 
forest  succession.  There  is  a  hydrosere  on  wet  ground  and  xerosere  on 
uplands.  In  the  hydrosere,  primary  succession  following  Pleistocene 
glaciation  is  from  bog  to  Picea  mariana  forest  to  P.  mariana — Thuja 
occidentals  forest  and  finally  to  bottomland  forest  ( Abies  balsamea — 
Alnus ).  In  the  xerosere,  primary  succession,  according  to  pollen  analysis, 
is  from  Abies  balsamea — Picea  glauca  forest  to  Pinus  strobus  to 
hardwoods  ( Acer  saccharum  and  Betula  lutea )  and  Tsuga  canadensis. 
Secondary  succession,  following  cutting  and  fire  in  the  xerosere, 
is  from  a  pioneer  forest  of  either  Betula  papyrifera — Populus  tremuloides 
or  Pinus  banksiana  to  a  secondary  forest  of  either  Abies — Picea 
or  Pinus  strobus  to  a  subclimax  of  hardwood  and  then  to  a  climax  of 
Tsuga.  The  time  after  a  fire  required  for  Tsuga  to  become  primary 
dominant  is  estimated  at  1100  years.  The  most  important  factors  in 
succession  on  wet  ground  may  be  lowering  of  the  ground-water  level  and 
build-up  of  organic  soil.  In  the  xerosere,  primary  succession  may  be 
influenced  mostly  by  changes  of  micro-climate  and  by  differences  in  the 
shade  tolerance  of  tree  species.  Secondary  succession  in  the  xerosere 
may  result  from  the  operation  of  seed  source,  soil  properties,  species 
growth  rate,  and  shade  tolerance. 
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ABSTRACT 

The  excavation  of  ten  shell-heap  sites  in  Queens  and  Annapolis 
Counties  has  given  us  a  picture  of  a  Woodland  culture  ancestral  to  the 
Micmac.  Half  the  period  studied  was  under  warmer  climatic  conditions 
when  oysters  were  more  widely  distributed  and  white-tailed  deer  was  the 
principal  game  animal.  Under  more  rigorous  conditions,  probably 
after  A.D.  1050,  the  Indians  progressively  abandoned  winter  shore- 
camps  and  adopted  the  historical  practice  of  passing  the  winter  inland, 
a  change  which  may  have  contributed  to  extinction  of  the  deer. 

During  the  summers  1957-59  the  author  has  been  survey¬ 
ing  the  archaeology  of  the  prehistoric  period  for  the  Nova 
Scotia  Museum  of  Science.  The  Micmac  Indians  and  their 
predecessors  in  the  province  had  no  agriculture  and  so  were 
few  in  number  and  left  inconspicuous  sites.  The  easiest  to 
find  are  the  shell-heaps  along  the  shores,  though  in  many  areas 
the  rise  of  sea-level  and  the  erosion  of  the  coastline  have 
destroyed  them  entirely.  The  only  area  that  has  given  a 
fairly  consistent  picture  thus  far  is  the  southwest  of  the  prov¬ 
ince  and  that  only  from  A.D.  800  (roughly  dated)  until  shortly 
before  the  coming  of  Europeans.  Nova  Scotia  has  many 
artifacts  of  earlier  “Archaic”  type,  but  as  yet  no  site  contain¬ 
ing  these  has  been  found.  The  known  shell-heaps  all  contain 
“Woodland”  pottery  from  their  beginnings.  In  this  report  I 
shall  use  for  convenience  the  following  divisions  of  the  shell- 
heap  period. 

A.D .  800.  ‘ 'Lower  Bear  River ” — LBR.  Characterized 

by  heavy,  stemmed  points  of  quartzite.  Known  from  Bear 
River  and  Port  Joli  No.  8.  Shore  camps. 

A.D.  1100.  “  Upper  Bear  River ” — UBR.  Thin,  corner- 

removed  points  of  slate,  still  rather  large.  Bear  River  and 
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Port  Joli  No.  7  and  No.  8.  Shore  camps,  beginning  to  be 
moved  into  woods. 

A.D.  1200.  “ Port  Joli”—PJ.  Small,  qprner-notehed 

points  of  jasper  or  quartz.  -  Winter  *  camps  inl&nd;  special 
clamming  camps  on  shore  in  autumn. 

The  sites  dug  or  sampled  in  this  area  were:  Bear  River, 
44°37'30"N.,  65°42'W.,  on  the -Annapolis  Basin,  Annapolis 
County;  Port  Joli  No.  2,  No.  3KNo.  7,  No.  8,  No.  .10  and  No. 
11  around  Port  Joli  Harbour,  Queens  County,  and- Port- Joli 
No.  6  at  Timber  Island  Brook,  Port  Hebert  Harbour,  Shel¬ 
burne  County;  Indian  Gardens  No.  1,  No.  2  and  No.  3  at 
Indian  Gardens  on  the  Mersey  River,  Queens  County;  and  at 
Starr’s  Point,  Kings  County.  Points  were  collected  from 
ploughed  sites  at:  Melanson,  Kings  County;  and  at  Pleasant 
Lake  and  Tusket  Falls,  Yarmouth  County.  The  only  site 
dug  outside  the  area  was  that  at  Little  Narrows,  Victoria 
County. 

Sites. 

Bear  River.  This  site  consisted  of  three  shelves  levelled 
on  the  slope  of  a  glacial  kame,  and  of  another  lower  wigwam 
site  now  eroded  away  except  for  its  landward  margin.  The 
kame  protected  the  site  from  north  winds  and  provided  a  well- 
drained  substrate;  a  beach  below  provided  clams  and  a  canoe¬ 
landing  sheltered  from  the  waves  by  a  reef  nearby  and  by 
Bear  Island  farther  out.  The  tide  here  rises  some  fifteen  feet 
and  would  have  been  suitable  for  fishing  by  weirs.  The  beach 
was  at  the  mouth  of  the  Bear  River  estuary  which  is  tidal  for 
four  miles  upstream  and  offers  a  canoe  road  to  the  headwaters 
of  the  Mersey  and  Tusket  Rivers  and  so  to  the  whole  south¬ 
west  of  the  province.  A  spring  near  the  site  gives  the  only 
fresh  water  to  be  found  for  a  mile  in  either  direction. 

The  four  surviving  subsites  of  the  camp  are  of  differing 
ages,  levels  and  depths.  Figure  1.  The  beach  subsite  is  now 
touched  by  each  high  tide,  but  there  is  reason  to  believe  that 
the  beach  was  formerly  much  more  extensive  and  the  sea-level 
lower.  (Carbon-datings  of  submerged  forests  in  Minas  Basin 
suggest  an  average  rise  in  sea-level  of  about  ten,  inches  per 
century  over  the  last  four  thousand  years.  (  ( Unpublished 
communication.)))  The  beach  subsite  averaged  a  little  more 
than  one  foot  in  depth  of  deposit,  but  this  included  one  broken 
point  of  LBR  type  as  well  as  many  chips  suggesting  the  IG 
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period.  The  central  subsite  stood  about  ten  feet  higher  and 
was  roughly  nine  yards  by  seven,  though  it  had  originally 
been  narrower  and  had  grown  outward  over  a  talus  of  shell. 
The  deposit  was  three  feet  deep  at  the  centre  and  thinned  to 
eighteen  inches,  chiefly  of  trodden  shell,  where  excavation 
stopped.  The  lower  twenty-four  inches  was  consistently  of 
LBR  type;  the  upper  twelve  inches  was  chiefly  of  UBR  but 
was  deeply  contaminated  by  material  from  Indian  camps  of 
the  nineteenth  century.  It  seems  not  to  have  held  more  than 
one  wigwam.  The  eastern  sub  site  stood  about  eight  feet 
higher  than  the  central  one,  and  the  southwestern  edge  of  its 
marginal  shell-tip  merged  on  the  slope  with  the  northeastern 
tip  of  the  central  subsite.  The  deposit  averaged  two  feet 
deep,  but  in  the  northwestern  half  a  thick  layer  of  hillside 
loam  at  a  depth  of  twelve  inches  marked  a  widening  and 
levelling  of  the  site.  This  change  came  at  about  the  transition 
from  LBR  to  UBR  types  of  point.  Before  this  change,  the 
shelf  may  have  held  only  one  wigwam  to  the  south  of  centre; 
after  it,  there  may  have  been  three.  The  western  subsite 
stood  about  six  feet  above  the  level  of  the  central  and  was  about 
four  by  four  yards  in  area  and  rarely  more  than  one  foot  deep. 
All  the  points  found,  and  they  were  few,  were  of  UBR  type, 
and  nineteenth-century  rbfuse  had  penetrated  halfway  to  the 
bottom.  No  remains  dated  between  A.D.  1200-1800  were 
found,  but  Micmac  traditions  point  to  the  seasonal  occupation 
of  the  site  during  much  of  this  time.  It  is  quite  possible  that 
the  beach  offered  good  camping  throughout  this  period  during 
which  wintering  on  the  shore  was  unusual.  We  cannot,  then, 
limit  the  total  population  of  the  site  at  any  period  to  the  wig¬ 
wams  traceable  on  the  shelves. 

Port  Joli.  Where  Queens  and  Shelburne  Counties  meet, 
there  are  deep  harbours  that  protect  the  shores  from  much 
erosion.  The  tides  here  measure  only  about  six  feet,  but  they 
expose  magnificent  clam-flats  and  eel-grass  beds  beloved  of 
geese  and  ducks.  At  all  periods  until  a  generation  ago,  Indians 
dwelt  or  camped  along  the  strip  of  land  that  separates  Robert¬ 
son  Lake  from  the  shore.  There  are  numbers  of  shell-heap 
camps  behind  the  clam-flats  out  as  far  as  Scotch  Point  where 
the  surf  begins  to  be  heavy.  These  sites  may  be  divided  into: 
a,  shore-camps,  such  as  PJ  No.  8;  b,  camps  withdrawn  into  the 
woods,  such  as  PJ  No.  2,  No.  7,  and  No.  10;  and  clamming 
camps,  such  as  PJ  No.  3. 
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Port  J oli  No.  8.  This  camp  lay  at  the  edge  of  the  salt- 
marsh  30  yards  south  of  the  outlet  from  Robertson  Lake. 
Figure  2.  Most  of  it  had  been  taken  by  the  sea,  so  that  the 
area  at  any  period  must  remain  uncertain.  An  irregular  wall 
of  yard- thick  boulders  ran  roughly  SSE  along,  or  just  behind, 
the  margin  of  erosion.  On  the  landward  side,  west  of  this,  a 
a  slightly  sloping  semicircle  of  site  was  from  12  to  18inchesin 
depth  and  gave  points  of  late  UBR  and  PJ  type.  On  the  sea¬ 
ward  side  never  more  than  a  yard  remained  uneroded,  but  this 
strip  averaged  30  inches  in  depth  and  could  be  found  diminish- 
ingly  for  two  to  three  yards  outward  under  the  marsh.  When 
it  had  been  dug  to  the  discoloured  clay  at  the  bottom,  fresh 
water  flowed  in,  a  proof  that  the  water-table,  and  therefore 
the  sea-level,  had  risen  considerably  since  the  bottom  of  the 
site  was  occupied.  Directly  upon  the  clay  lay  a  deposit  of 
trampled  shell  containing  sherds  and  bones  but  little  or  no  ash, 
clearly  the  margin  of  a  site  now  destroyed  by  the  sea.  The 
rim  of  boulders  must  have  been  cleared  from  the  area  now  lost. 
A  single  broken  point  of  pink  quartzite  from  this  layer  was 
typically  LBR  (E431).  Above5  the  shell  was  a  layer  of  ash 
with  many  remains  and  little  shell,  the  deposit  inside  a  wig¬ 
wam  which  must  have  been  pitched  at  the  extreme  landward 
limit  of  the  site.  The  bottom  two  inches  of  this  layer  was 
unusually  black  and  contained  a  dozen  perfect  slate  points  of 
UBR  type  and  a  quantity  of  sherds  of  Owasco-type  pottery. 
Probably  the  wigwam  had  been  burned  down,  perhaps  by 
accident,  perhaps  following  the  death  of  the  owner.  Occupa¬ 
tion  of  the  area  continued  without  apparent  interruption  until 
the  accumulated  deposit  overflowed  the  containing  wall  of 
boulders,  after  which  the  wigwam  was  pitched  on  the  land¬ 
ward  side  of  the  boulders.  Typical  UBR  points  became  rare 
from  this  point  and  were  mixed  with  smaller  points  of  varied 
shape,  some  corner-notched  and  typically  PJ.  Only  four  points 
of  jasperlike  stone  were  found,  and  these  were  not  typically 
IG.  The  site  seems  to  have  been  abandoned  early  in  the  PJ 
period  and  not  to  have  been  used  again  until  the  nineteenth 
century.  A  scattering  of  rusty  wrought-iron  nails  and  broken 
glass  in  the  upper  six  inches  of  ashy  loam  suggested  wigwams 
of  the  last  century. 

Port  Joli  No.  7.  On  the  western  side  of  the  harbour  two 
brooks  have  their  source  in  Path  Lake.  The  mouth  of  Lower 
Path  Lake  Brook  is  one  mile  from  the  head  of  the  harbour. 


PORT  JOLI  8 


A  8  C  D  E  F  G 


DISCOLOURED  CLAY 


SECTION  OF  OLDER  SITE 


Figure  2.  The  site  at  Port  Joli. 
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Some  two  hundred  yards  up  this  brook  and  thirty  yards  to 
one  side  is  a  large  and  ill-defined  site.  The  deposit  of  ash  with 
very  little  shell  is  rarely  more  than  fifteen  inches  deep,  shows 
no  stratification,  and  is  so  entangled  with  tree-roots  as  to  make 
digging  difficult  and  inefficient.  I  spent  four  days  on  it  and 
merely  sampled  the  site.  It  was  not  possible  to  determine 
the  position  or  the  number  of  the  wigwams.  The  occupied 
area  could  have  held  half  a  dozen  wigwams,  but  over  much 
of  the  site  the  deposit  was  thin  and  poor.  At  one  point  there 
was  deposit  fifteen  inches  deep  at  the  foot  of  a  boulder  six  feet 
high  and  twelve  long.  The  deposit  became  shallower  at  about 
two  yards  from  the  boulder  and  then,  at  six  yards,  deepened 
again,  suggesting  that  the  nearest  wigwam  had  been  pitched 
well  back  from  the  boulder  which  may  have  formed  the  north 
wall  of  a  lean-to  or  may  merely  have  sheltered  an  open  hearth. 
A  broken  adze  (E492)  of  oval  cross-section  was  of  a  type  not 
known  here  before  UBR,  and  the  points  were:  two  of  quartz 
of  no  definable  period,  and  two  large  corner-removed  points 
of  slate,  clearly  UBR.  A  few  fragments  of  white  chinaware 
and  two  wooden  points,  possibly  of  arrows,  showed  that  the 
site  had  been  used  not  too  long  ago. 

Port  Joli  No.  2.  Upper  Path  Lake  Brook  is  only  half  a 
mile  from  the  head  of  the  harbour.  One  hundred  and  fifty 
yards  upstream  and  forty  yards  to  the  south  was  a  small  site 
with  a  low  central  boulder  which  had  served  as  a  fireback. 
At  the  original  levelling,  some  small  boulders  had  been  rolled 
eastward  downhill  to  form  a  containing  wall.  Deposit  aver¬ 
aging  one  foot  in  depth  covered  about  fifty  square  yards, 
which  could  not  have  housed  more  than  one  wigwam  in  com¬ 
fort.  The  points  near  the  bottom  were  of  slate  but  small; 
above  them  were  small,  corner-notched  points  of  quartz;  and 
near  the  top  were  chips  of  jasper  and  a  broken  point  of  red 
jasper  of  IG  type.  This  is  the  type-site  of  the  transitional 
Port  Joli  period. 

Port  Joli  No.  3.  Scotch  Point  lies  on  the  west  shore  of  the 
harbour  about  three  miles  from  the  head.  Outside  the  point 
the  beaches  tend  to  be  wide  and  surf-beaten,  fringed  by  dunes 
and  devoid  of  Indian  camps;  inside  it  almost  every  brook  has 
its  site.  The  outermost  campsite  found  was  between  a  large 
and  a  small  brook  400  yards  inside  the  point.  It  stood  about 
fifteen  yards  back  from  the  present  shoreline  and  formed  a 
long  kidney-shaped  mound  with  an  area  of  271  square  yards. 
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In  almost  every  respect  it  differed  from  all  other  shell-heaps 
investigated.  The  sampling  made  was  a  yard-wide  trench 
across,  and  one  along  the  site,  and  doubled  transects  across 
three  spots  which  showed  more  definite  occupation.  59  square 
yards  were  dug.  The  mound  covered  a  low  knoll  of  the  same 
shape  to  a  depth  of  from  two  to  three  feet.  At  the  bottom, 
especially  on  the  southern  face,  was  a  thin  layer  of  ash  and  pot¬ 
sherds.  As  the  slope  would  have  been  awkward  for  wigwams, 
this  must  have  come  from  the  open  hearths  or  smoking  fires 
of  summer.  Three  spots,  two  of  them  very  shallow,  seemed 
to  have  been  wigwam  sites,  all  of  them  on  the  flatter  places  at 
the  edge  of  the  heap.  The  bulk  of  the  mound  consisted  of 
untrampled  shells  with  only  a  scanty  admixture  of  ash  and 
camp  refuse.  In  all  other  sites  the  clams  had  been,  in  great 
part,  shelled  in  the  wigwam,  and  the  shells,  mixed  with  the 
usual  hearth  refuse,  had  been  thrown  onto  the  marginal  tip. 
Here:  the  olams  had  been  shelled  out  of  doors,  probably  by  the 
women  working  socially.  It  was  impossible  to  date  the  site 
with  certainty,  for  the  dig  yielded  only  one  broken  tip  of  a 
quartz  point  and  two  unfinished  points,  one  of  quartz  and  one 
of  local  slate.  The  pottery  was  varied,  but  the  big  pots  with 
thickened  rims  seemed  to  be  of  late  date. 

SV-  K.  •  •  I.  ...  '  '  -  -  •  ; 

Other  Sites  at  Port  Joli.  Another  site  on  Port-  Hebert 
Harbour  at  the  mouth  of  Timber  Island  Brook  had  been  much 
•dug  about.  My  samplings  yielded  only  two  very  small  points 
of  quartz  of  uncertain  date.  PJ  No.  10,  40  yards  inland  from 
PJ  No.  8,  had  been  destroyed  by  the  road,  except  for  a  strip 
about  one  yard  wide:  A  broken  point  of  siliceous  slate  sug¬ 
gested  PJ  period. 

Indian  Gardens.  One  of  the  most  famous  sites  in  Nova 
Scotia  is  that  of  the  Indian  Gardens  at  the  foot  of  Lakp  Ros- 
signol  on  the  Mersey  River.  This  seems  to  have  been  a  great 
salmon-fishing  site  at  all  periods  until  it  was  destroyed  by  the 
damming  of  the  river.  In  the  dry  summer  of  1957  the  beach 
was  exposed  and  it  was  possible  to  pick  out  many  ancient 
campsites  from  the  abundance  of  quartz  and  jasper  chips. 
However,  for  a  quarter-century  people  had  been  collecting 
arrowheads  along  this  shore,  so  that  datable  itemains  were 
scarce.  I  was  able  to  find  two  fragmentary  sites  not  wholly 
eroded  by  the  winter  high  waters.  IG  No.  1  and  No.  2  were 
parts  of  a  single  site  which  must  originally  have  been  set  back 
in  the  woods  some  eighty  yards  from  the  river,  presumably 
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a  winter  camp.  It  yielded  only  two  points,  one  of  jasper  and 
one  of  quartz.  It  was  badly  confused  with  nineteenth-cen¬ 
tury  nails,  chinaware,  beads  and  a  Nova  Scotia  halfpenny 
token  of  1832.  There  were  also  moose-bones,  whereas  the 
bones  from  the  older  level  had  been  reduced  to  powder  or 
chalky  granules.  IG  No.  3  was  reduced  to  a  narrow  strip  of 
hearth  on  the  southern  side  of  a  great  boulder.  The  four 
points  from  it  were  of  quartz  or  jasper,  corner-notched  or 
triangular  and  small.  This  type  of  stone  and  point  is  the  most 
abundant  in  the  great  fishing  sites  which  suggests  a  consid¬ 
erable  increase  in  population  after  the  close  of  the  shell-heap 
period.  I  name  this  “Indian  Gardens.” 

Organization  of  Sites. 

i 

'  O  O  ’  '  ■"  ■*•  • 

In  describing  sites  I  have  spoken  of  “wigwams”  as  though 
these  could  safely  be  assumed.'  The  Micmac  wigwam  has 
now  disappeared,  except  when  archaizing  Micmac s  pitch 
wigwams  of  tarpaper  and  nails  at  their- St.  Anne’s  Day  gather¬ 
ings.  The  older  people,  however,  still  remember  the  wigwam 
and  its  conventions.  It  was  conical  as  a  rule — some  say  al¬ 
ways,  but  I  have  seen  rectangular  wigwams  made  for  children. 
Lescarbot  mentions  both  these  types  and  a  third  domed  one, 
but  this  last  has  left  no  folk-memory.  AccordingAo  Rand, 
and  old  Indians  confirm  this,  the  men  always  sat  to  the  right 
of  the  entrance,  the  women  to  the  left,  and  the  entrance  faced 
whenever  practical,  to  the  south. 

When  I  whs  digging  a  shallow  but  well-defined  campsite 
at  Little  Narrows  in  Cape  Breton,  I  noticed  that' on  the  south 
the  potsherds  had  been  trodden  into  crumbs.  The  points 
that  I  found  in  that  site  were  all,  except  for  one  so  tiny  that  it 
may  have  been  an  amulet,  on  the  eastern  side  of  the  hearth. 
This  suggested  the  Micmac  wigwam  with  the  traditional 
organization,  but  the  date  was  IG.  In  digging  at  Bear  River, 
in  the  same  year  I  kept  this  horizontal  distribution  in  mind, 
though  only  the  central  subsite  gave  a  clear  picture.  The  main 
hearth  was  marked  by  almost  unmixed  ash.  The  way  to  the 
beach  was  due  south,  the  logical  direction  for  the  entrance. 
To  the  west  of  the  hearth  28  square  yards  yielded  4  points;  to 
the  east  of  it  34  square  yards  yielded  19  points.  Projectile 
points  and  knives  seem  to  have  been  made,  and  chiefly  used, 
by  the  men.  It  has  been  possible  to  determine  the  position 
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of  five  wigwams  by  this  method,  and  four  of  these  faced  south¬ 
ward  and  one,  PJ  No.  2,  eastward.  The  pattern  remained 
unchanged  throughout  the  periods  from  LBR  until  the  present, 
one  of  the  many  factors  in  evidence  of  the  unbroken  continuity 
of  Micmac  culture  in  the  area  for  at  least  a  thousand  years. 

The  central  boulder  as  a  fireback  for  the  hearth  was  found 
only  in  PJ  No.  7,  PJ  No.  2  and  IG  No.  2.  Perhaps  it  was  a 
late  or  local  feature.  In  the  BR  central  subsite  the  lowest 
central  hearth  had  been  dug  several  inches  into  the  sand  of  the 
floor.  Wigwam  hearths  seem  rarely  to  have  been  rimmed  with 
stones,  but  at  all  levels  in  the  BR  site  there  were  stone-edged 
hearths  scattered  about,  33  in  the  central  subsite  alone.  Many 
of  these  were  at  the  outer  edges  of  the  shelf  where  a  wigwam 
would  not  have  fitted.  In  PJ  No.  7  and  IG  No.  3  the  hearths 
at  the  foot  of  boulders  had  stone  rims  often  superimposed  as 
ash  buried  them.  I  suggest  that  these  were  outdoor  hearths 
for  summer,  since  they  seem  to  have  been  temporary.  Fires 
for  smoking  meat  or  fish  are  said  to  have  been  long  and  narrow. 
We  have  found  no  evidence  of  these  and  nothing  to  make  us 
postulate  food-preserving  before  IG  times. 

Food. 

Our  soils  are  chiefly  acid  and  lime-hungry.  Therefore 
fishing  sites  rarely  retain  any  bones  to  tell  about  the  diet. 
In  the  shell-heaps  the  volume  of  shell  changes  the  chemical 
reaction,  and  bones  are  very  well  preserved  there.  It  is  quite 
usual  to  find  fish- vertebrae  a  thousand  years  old.  In  my  first 
samplings  I  followed  my  predecessors  in  merely  noting  the 
animals  found  in  each  site.  In  BR  central  subsite  I  separated 
levels  only  for  stone  artifacts  but  began  to  record  bones  by 
square  yard.  In  later  digging  I  divided  the  yards  into  “units” 
which  might  be  by  stratification  or  by  depth.  Table  I  gives 
the  percentage  of  units  dug  in  1958-9  in  which  bones  or  shells  of 
this  type  appeared.  These  figures  should  be  taken  with  salt. 
The  method  exaggerates  the  abundance  of  rarities,  since  twenty 
moose-bones  in  the  unit  count  for  one  occurrence  as  a  single 
tooth  would.  Furthermore,  I  have  not  yet  found  in  Canada  a 
zoologist,  equipped  with  a  collection,  who  is  able  and  willing 
to  help.  Several  people  have  named  specimens  for  me,  and 
from  these  I  have  built  up  an  inadequate  collection  of  my  own, 
but  many  fragments  escape  identification.  Thanks  to  Dr. 
Medcof,  shells  should  be  quite  reliable.  Fish  and  birds  are 
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indicated  rather  than  named.  Probably  many  items  do  not 
belong  in  the  list  as  food,  for  shells  of  Cyprina  and  Spisula 
may  have  been  brought  in  as  scrapers,  while  moose  and  beaver 
incisors  served  as  chisels  and  bear  canines  as  ornaments.  The 
human  teeth  were  casualties  and  do  not  suggest  cannibalism. 

It  used  to  be  assumed  that  shell-heaps  were  built  up  during 
summers  by  the  shore.  Lescarbot  (1608)  says  of  the  Micmaes 
(Souriquois)  of  his  day  that  they  spent  the  winter  inland,  the 
summer  on  the  shore,  and  the  older  Indians  of  today  agree 
with  this  with  some  exceptions.  John  Prosper,  chief  of  the 
Bayfield  Reserve,  says  that  the  Canso  band  of  his  youth  went 
in  summer  to  hunt  caribou  on  the  barrens  of  the  Cape  Breton 
Highlands  and  wintered  near  Louisbourg  where  they  hunted 
seals  on  the  shore  and  speared  eels  in  the  unfreezing  marshes. 
Champlain  (1603)  says  that  the  Armouchiquois  of  Maine 
spent  snowy  winters  inland  and  open  winters  by  the  clam  beds. 
The  diet  in  these  sites  should  suggest  the  season. 

The  staple  throughout  this  period  was  deer,  though  these 
were  extinct,  or  virtually  so,  by  1600.  Moose  came  second 
to  deer  in  frequency,  except  in  PJ  No.  3  in  which  they  were 
first.  We  have  found  no  definite  evidence  of  caribou  in  this 
period.  The  bones  cannot  be  distinguished  with  certainty 
from  those  of  deer,  but  the  antlers  were  more  serviceable  for 
tools  than  deer  antlers,  and  we  have  found  no  caribou  antlers. 
Deer  skulls  were  not  common  in  the  sites  but  they  occurred, 
especially  at  Bear  River.  Many  of  them  were  carrying  ma¬ 
ture  antlers  or  had  just  lost  them;  none  showed  the  developing 
antlers  of  spring  and  early  summer.  This  is  valid  evidence 
that  the  early  shore-camps  were  used  in  mid-winter.  The 
abundance  of  sturgeon  plates  and  bones  of  the  cod  family  in 
Bear  River  suggest  July  occupations.  The  abundance  of  un¬ 
named  shorebirds,  particularly  in  Port  Joli,  could  belong  only 
to  the  August-October  migration.  Geese  still  spend  the  winter 
on  the  Port  Joli  eel-grass  flats  and  visit  the  Fundy  shore  in 
open  weather.  Everything  agrees  that  the  Indians  spent 
much  of  the  winter  on  the  shore  and  returned  thither  again 
for  the  summer  fishing.  This  would  have  been  seriously  in¬ 
efficient.  Hunting  was  done  at  all  seasons,  and  to  hunt  the 
same  area  twice  in  the  year  would  have  been  a  waste  of  time. 
Probably  bands  had  several  alternative  camps  for  each  season. 

In  my  first  summer’s  sampling  I  noticed  the  amazing 
difference  in  the  shell:  ash  ratio  of  sites,  though  I  have  found 
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no  satisfactory  way  of  measuring  it.  By  estimate,  PJ  No.  3 
had  a  ratio  ten  times  higher  than  any  other  site.  I  made  a 
very  dubious  calculation  of  the  ash  in  the  central  subsite  of 
Bear  River  and  estimated  that  it  must  have  come  from  the 
burning  of  150  cords  of  hardwood.  The  PJ  No.  3  site  was 
three  times  as  bulky,  yet  my  estimate  was  for  15  cords  of  wood. 
Almost  certainly  we  are  dealing  with  a  completely  different 
use  of  the  shore.  In  PJ  No.  3,  the  abundance  of  birds,  cod, 
sturgeon  and  herrings,  the  scales  of  which  were  abundant  but 
escaped  recording,  all  point  to  summer  to  late  summer.  The 
frequency  of  rabbits,  found  only  once  in  any  other  site,  sug¬ 
gests  that  boys  did  much  of  the  hunting  in  the  absence  of  the 
men.  Peter  Michael,  an  old  Micmac,  told  me  that  it  was  their 
custom  not  to  eat  clams  from  April  to  July  because  they  were 
then  full  of  eggs  and  sand.  After  that  they  were  gathered  and 
dried,  ground  up  with  “wild  corn”  and  bagged  for  winter. 
We  know  that  shellfish  were  dried  for  winter  in  New  England, 
while  the  pemmican  technique  seems  to  have  been  widespread. 
Peter  could  not  identify  the  “wild  corn”  which  he  described  as 
“like  corn  but  smaller.”  This  might  be  some  seaside  grass 
like  Elymus  or  might  even  be  cultivated  corn,  although  as  yet 
no  evidence  has  been  found  of  agriculture. 

It  may  be  noticed  that  no  bones  of  dogs  have  been  found, 
unless  the  jaws  listed  as  “wolf”  should  be  those  of  husky  dogs. 
Lescarbot  says:  “They  have  dogs  almost  like  to  foxes  in  form 
and  bigness,”  and  also  that  they  did  not  eat  wolf.  It  seems 
probable  that  these  wolves  were  eaten.  It  was  against  Micmac 
custom  to  feed  bones  to  the  dogs,  lest  moose  or  beaver  should 
feel  insulted  and  not  allow  himself  to  be  killed  again.  How¬ 
ever,  the  heads  of  many  bones,  particularly  in  Bear  River,  seem 
to  have  been  gnawed. 

The  picture  that  emerges  is  of  shore-camps  used  in  both 
summer  and  winter  during  LBR  and  UBR.  There  followed 
in  late  UBR  and  PJ  a  withdrawal  into  the  woods  behind  the 
clam-flats.  Enemies  have  been  suggested  as  the  cause  of  this 
withdrawal.  I  cannot  think  that  enemies  would  not  have 
been  able  to  find  these  winter  camps  when  I  could  find  them  a 
thousand  years  later,  while  such  small  groups  would  have 
been  indefensible.  In  later  centuries  the  Micmacs  met  the 
danger  from  the  Armouchiquois  by  large  groupings  and 
sentries.  On  the  other  hand,  the  withdrawal  into  the  woods 
would  have  given  some  protection  from  the  weather  while 
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keeping  near  to  the  clam-beds.  At  about  A.D.  1150  the 
North  Atlantic  area  suffered  a  serious  worsening  of  climate 
which  filled  the  Arctic  Current  with  ice  and  destroyed  the 
agriculture  of  Greenland.  In  the  winter  1958-9  the  beaches 
were  iced  over  for  four  months,  so  that  clams  could  not  have 
been  dug  or  canoes  used.  During  a  series  of  such  winters  the 
shore-camps  would  have  been  untenable  and  useless,  whereas 
hunting  inland  in  the  deep  snow  would  have  improved.  I 
suggest,  while  we  still  cannot  afford  carbon-dating,  that  dur¬ 
ing  the  latter  half  of  the  twelfth  century  the  Micmacs  were 
weaned  from  their  winter  dependence  upon  clams  and  made 
the  cultural  adaptations  to  the  IG  type  of  life.  They  learned 
to  preserve  clams  against  the  winter  and  to  transport  these 
inland  to  areas  of  fresher  hunting.  Equally  tentatively  I 
suggest  that  the  deeper  snows  made  it  easier  to  hunt  the  deer 
in  their  yards  and  so  contributed  to  their  replacement  by 
caribou. 

Stone  Tools. 

Natural.  Hammerstones  and  anvils  are  common  in  most 
sites.  An  anvil  may  be  a  low  natural  boulder  or  a  large  stone 
with  one  stable  flat  face  and  a  conical  or  rounded  top.  Such 
stones  are  usually  surrounded  by  a  mixture  of  stone-chippings 
and  of  bones  shattered  for  the  marrow.  Hammers  were  usu¬ 
ally  hard  beach-pebbles  smooth  to  the  hand.  Sharpening 
stones  were  usually  of  sandstone  or  of  hard  slate.  Some  large 
stones  showed  grooves  of  abrasion;  many  smaller  ones  were 
worn  along  one  edge;  and  the  smallest  of  all  at  times  showed 
sharp  scratches  suggesting  that  they  had  been  used  to  edge 
beaver  teeth.  PJ  No.  3  and  Indian  Gardens  No.  2  had  numb¬ 
ers  of  two-inch  balls  of  sandstone  seemingly  from  the  same 
source.  The  roundness  of  these  may  have  been  due  to  exfoli¬ 
ation,  but  their  use  would  probably  have  been  for  sharpening 
bones. 

Chipped  Stone .  The  points  which  may  have  served  as 
knives,  spearpoints  or  arrowheads  are  always  chipped.  The 
ceremonial  slate  knives  of  the  Archaic  period  are  not  found. 
Turtlebacks,  cores  and  blanks  occur  but  are  not  common. 
Stone  fragments,  particularly  in  LBR,  suggest  a  first  crude 
shattering,  followed  by  percussion  chipping  on  the  anvil,  and 
ending  with  irregular  pressure-flaking.  Douglas  Byers  con¬ 
sidered  the  early  LBR  points — largish,  clumsy,  of  quartzite 
and  stemmed — to  be  very  close  in  workmanship  to  those  of 
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the  Late  Boreal  Archaic  in  Maine  when  pottery  was  unknown. 
A  few  LBR  points  were  so  small  as  to  belong  to  arrows,  but 
the  majority  suggested  spears. 

The  transition  from  LBR  to  UBR  was  abrupt  in  the  cen¬ 
tral  subsite  of  Bear  River,  whereas  the  eastern  subsite  gave 
three  points  of  the  broader  corner-removed  shape  but  chipped 
from  beach-pebbles  and  heavy,  just  at  the  level  where  the  two 
periods  met.  The  true  UBR  points  are  of  siliceous  slate  and 
are  largish  and  thin  and  commonly  corner-removed.  I  have 
not  found  this  very  recognizable  type  in  any  of  the  Pictou 
County  collections  in  the  museum,  and  it  may  have  been  con¬ 
fined  to  the  southwest  of  Nova  Scotia  and  to  about  one  cen¬ 
tury. 

Bear  River  ceased  to  be  occupied  during  this  phase. 
Port  Joli  No.  8’s  second  camp  yielded  no  other  type  of  point 
on  the  seaward  side  of  the  containing  wall  of  boulders,  but 
among  the  boulders  many  points  were  found  at  greater  depths 
than  the  consistent  UBR  level  and  yet  of  later  or  unusual  type. 
Perhaps  the  settling  of  the  deposit  between  the  boulders  may 
have  increased  confusion.  It  was  not  possible  to  establish  an 
exact  boundary  between  UBR  and  PJ  levels.  Slate  continued 
to  be  used  into  PJ  times;  corner-notching  seems  to  appear 
about  halfway  up;  a  decrease  in  size  seems  to  have  been  the 
earliest  factor  to  appear.  PJ  No.  7  yielded  nothing  that  was 
inconsistent  with  UBR  dating  and  yet  had  the  PJ  factor  of 
being  withdrawn  into  the  woods.  The  only  corner-notched 
small  point  of  jasper  to  be  found  in  a  shell-heap  site  was  from 
the  upper  part  of  PJ  No.  2,  and  this  suggests  that  the  transi¬ 
tion  to  typical  IG  points  was  completed  almost  at  the  same 
time  that  even  the  withdrawn  type  of  shore-camp  was  given 
up  as  a  winter  home. 

Our  knowledge  of  the  projectile  points  of  the  important 
IG  period  is  very  inadequate.  More  of  these  are  found  in  the 
fishing  sites  than  of  all  other  periods  put  together.  The  rocks 
used  included  the  usual  quartz  and  a  fine  bronze  quartzite, 
but  more  important  were  red  jasper,  chalcedony  and  agate 
from  the  North  Mountain.  A  gathering  of  chips  from  the 
surface  of  50  square  yards  of  ploughland  at  the  Melanson 
smelting  site  gave  61  oz.,  of  which  white  quartz  amounted  to 
31  oz.  and  jasper  and  near  jaspers  to  19  oz.  Byers  has  found 
North  Mountain  stone  in  the  fishing  sites  at  Blue  Hills,  Maine. 
Champlain  quotes  Prevert  (3)  as  saying  that  the  Micmacs  so 
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feared  the  Armouchiquois  that  they  were  afraid  to  visit  Cape 
D’Or,  the  source  of  native  copper,  or  He  Haute  where  they 
obtained  a  brown  metal  (jasper?)  which,  in  the  days  before 
they  had  iron,  they  beat  into  knives  and  arrowheads  by  means 
of  stones.  North  Mountain  rocks  are  also  common  in  sites 
near  Pictou  and  occur  even  in  Cape  Breton. 

The  unanimity  with  which  point- types  changed,  as  con¬ 
trasted  to  the  variety  and  persistence  of  types  of  pottery 
decoration,  suggests  that  a  social  factor  was  involved  in  chip¬ 
ping.  Immense  quantities  of  chips  are  found  at  known  fishing 
sites,  and  these  are  so  large  that  the  gatherings  must  have 
included  most  of  the  Indians  of  several  counties.  It  is  quite 
possible  that  the  men  chipped  together  in  their  well-fed  leisure 
and  that  this  led  to  the  rapid  spread  of  new  practices  and  to  the 
use  of  new  and  better  types  of  stone.  Before  we  had  estab¬ 
lished  the  succession  of  types  in  the  Port  Joli  sites,  Douglas 
Byers  suggested  that  sequence  from  parallels  in  the  Maine 
shell-heaps.  This  makes  it  probable  that  there  was  some 
interchange  of  culture  going  on  at  all  times  between  the 
neighbouring,  if  inimical,  tribes.  The  progressively  larger 
areas  in  which  types  of  rock  and  of  point  are  found,  should 
be  a  gauge  of  the  gradually  increasing  unity  of  the  Micmac 
subtribes. 

Pecked  Stone.  In  most  of  Nova  Scotia  the  important 
tools  made  by  pecking  and  grinding  were  adzes.  We  have 
found  none  of  these  in  the  LBR  levels  of  Bear  River  and  PJ 
No.  8.  Two  flat  adzes  were  found  at  Bear  River  in  the  LBR 
level  and  a  third  in  the  UBR.  These  seem  to  have  been 
knocked  into  rough  shape  and  then  chipped  at  the  cutting 
edge.  Heavier  adzes  of  oval  cross-section  occurred  in  UBR 
levels  at  Bear  River,  PJ  No.  7  and  PJ  No.  8.  They  are  made 
of  schistose  slate  pecked  into  shape  and  then  ground  to  an 
edge.  A  wedge  ground  to  a  cutting  edge  was  found  in  the 
same  level  at  Bear  River.  There  were  also  several  large  spalls 
of  quartzite  or  siliceous  slate.  These  had  been  struck  from  the 
side  of  boulders  at  a  single  blow  and  then  had  been  bruised 
at  the  thicker  edge  to  fit  the  hand.  They  would  have  been 
far  sharper  than  the  adzes  but  could  not  have  been  hafted. 

Bear  River  UBR  yielded  also  a  small  adzelike  tool  shaped 
like  an  old-fashioned  shoehorn.  It  had  been  pecked  into 
shape  and  then  ground  smooth.  A  similar  but  smoother  one 
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was  picked  up  on  the  beach  of  Wallaback  Lake  by  Max  Rafuse. 
It  could  have  been  used  for  two-handed  scraping  of  skins. 
A  peculiar  “whetstone”,  long  and  of  triangular  cross-section, 
showed  the  pecking  marks  that  had  shaped  it,  but  its  purpose 
remains  unknown. 

Boring.  The  only  holes  bored  in  stone  were  from  Indian 
Gardens:  a  slate  whetstone  from  IG  No.  2  and  a  sandstone 
gorget  or  whetstone  from  the  beach.  Both  had  hourglass 
holes.  A  few  thick  clumsy  points  I  have  classified  as  “borers” 
or  “awls”  but  without  evidence  that  they  had  been  used  for 
this.  Holes  in  tooth  pendants  had  been  gouged  rather  than 
bored. 

Smoothers.  A  peculiar  group  of  seven  pieces  of  slate  or 
quartzite,  each  with  a  rounded  notch  about  4  mm.  wide,  came 
from  the  central  subsite  of  Bear  River.  A  larger  and  much 
heavier  one  from  the  eastern  subsite  had  a  notch  12  mm.  wide 
and  could  have  been  used  as  an  arrow- smoother,  but  the  pur¬ 
pose  of  the  smaller  ones  is  uncertain. 


Bone  and  Antler  Artifacts. 

Leister-points.  The  commonest  worked  bones  are  a  group 
ranging  from  crudely  broken  skewers  and  long  slender  awls 
to  almost  standardized  long  points  made  from  the  legbone  of 
deer.  The  shape  of  the  last  is  a  triangle  from  four  to  eight 
inches  long  and  nine-sixteenths  inch  broad  at  the  base.  The 
bone  has  been  ground  smooth,  but  the  groove  of  the  concave 
centre  of  the  bone  shows  on  one  face.  A  few  show  at  the 
base  a  groove  for  binding,  and  I  have  assumed  that  many  of 
these  were  used  or  intended  for  the  central  points  of  fish- 
spears.  The  Micmacs  of  today  still  make  these  leisters  but 
with  a  central  point  of  iron.  In  175  square  yards  of  Bear 
River  only  five  of  these  were  found,  two  of  them  poorly  made; 
in  the  dozen  square  yards  of  UBR  level  at  PJ  No.  8  there 
were  eight  perfectly  finished  points.  Probably  leisters  were 
essential  to  fishing  at  Port  Joli  but  were  subsidiary  to  weirs  at 
Bear  River. 

Skewers.  Cylindrical  pieces  of  bone  may  have  been 
punches.  Moose  splint-bones  necked  for  suspension  occurred 
three  times,  two  broken  ones  and  an  entire  one  on  the  breast 
of  a  dead  child. 
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Needles.  No  good  needles  were  found.  There  were  rare 
splinters  of  bones  which  might  have  been  so  used.  One  of 
these  was  found  in  PJ  No.  10  beside  a  small  flat  piece  of  bone 
with  a  semicircular  notch  at  the  end,  which  may  have  been 
half  of  a  large  circular  eye. 

Harpoons.  Tips  of  two  small  finely  barbed  harpoons 
were  found  in  the  eastern  subsite  of  Bear  River  in  UBR  level. 
Two  much  neater  tips  turned  up  in  the  UBR  of  PJ  No.  8. 
The  basal  section  of  a  recovery  harpoon  with  the  eye  for  at¬ 
tachment  came  from  PJ  No.  7.  PJ  No.  3  gave  two  broken 
harpoon  tips,  notched  instead  of  barbed,  one  small  and  of  deer 
bone,  the  other  large  and  of  a  bone  as  yet  unnamed. 

Miscellaneous  Bones.  From  the  LBR  level  of  PJ  No.  8 
came  a  cross-section  of  a  long  bone,  perhaps  the  ring  of  a  ring- 
and-pin  game.  Flattened  chunks  of  whalebone,  always  some¬ 
what  squared  and  scratched,  occurred  on  both  shores,  but  the 
use  of  these  remains  unguessed.  A  flattened  piece  of  deer 
bone  just  over  an  inch  long,  shaped  like  a  squash  seed  but  with 
a  notch  in  the  rounded  end,  had  obviously  been  carefully  made 
but  did  not  suggest  its  use.  Sections  of  deer  antler  had  been 
sawn  off,  smoothed  and  discarded  unused  near  the  antlers 
from  which  they  had  come. 

Flakers.  Sharpened  and  slightly  smoother  tines  of  antler 
may  well  have  been  punches,  but  the  commonest  use  of  these 
tines  was  in  the  form  of  smooth,  round-based  rounded-tipped 
tools.  Most  of  these  found,  and  they  were  in  all  levels  and 
all  sites,  had  been  broken,  usually  at  the  tip.  My  suggestion 
is  that  they  were  flakers  for  pushing  off  flint  flakes  in  the  final 
retouching  of  the  implements. 

Teeth.  Beaver-incisors,  usually  broken  and  often  re¬ 
sharpened,  were  found  in  all  levels  of  all  sites;  porcupine  and 
woodchuck  incisors  were  occasional.  It  is  known  that  these 
were  used  as  blades  for  carving  wood.  In  the  Bear  River 
central  subsite  three  beaver  teeth  were  found  on  the  women’s 
side  of  the  hearth  to  one  on  the  men’s  side,  a  hint  as  to  which 
sex  did  woodwork.  In  the  same  subsite  occurred  two  half 
mandibles,  one  of  beaver,  one  of  porcupine,  which  had  been 
used  as  knives  until  the  incisors  had  shattered. 

Moose  incisors  were  frequent,  but  only  two  were  found 
sharpened.  A  single  blue  serrate  tooth  of  the  man-eating 
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shark,  Carcharodon  carcharias,  its  tip  broken,  was  in  the 
UBR  level  of  the  Bear  River  eastern  subsite.  Three  bear- 
canines  and  an  otter-canine  had  been  pierced  for  suspension, 
and  other  canines  of  bear,  wolf,  grey  seal  and  harbour  seal 
were  found  separated  from  their  jawbones. 

Red  Ochre. 

Red  ochre  showed  rarely  in  the  ashes  of  the  hearth,  and, 
on  the  two  occasions  when  I  could  place  it  properly,  it  was  on 
the  men’s  side  of  the  hearth.  One  arrowpoint  was  partly 
covered  with  red  paint,  and  ochre  had  been  scattered  in  the 
woman’s  grave. 

Pottery. 

Potsherds  were  abundant  in  all  layers  of  all  sites.  Local 
clay  of  varying  quality  seems  to  have  been  tempered  with  grit 
or  rarely  with  crushed  shell.  In  many  cases  a  coil  technique 
can  be  demonstrated,  and,  as  yet,  we  have  not  detected  any 
other.  Pots  varied  from  very  large  to  very  small,  but  measure¬ 
ment  of  sherds  from  the  rim  of  the  same  pot  gives  quite  incon¬ 
sistent  results,  for  the  pots  were  imperfectly  cylindrical.  The 
proportion  of  grog  in  the  paste  varied  directly  with  the  size 
of  the  pot,  and  the  same  level  gave  thick  friable  sherds  and 
thin  ones  that  showed  no  trace  of  temper.  It  was  not  possible 
to  reconstruct  any  pots.  The  Bear  River  central  subsite 
yielded  14  lbs.  3  oz.  of  sherds,  roughly  the  weight  of  a  dozen 
pots,  but  I  was  fairly  sure  that  I  had  the  rim-sherds  from 
forty-five  different  pots  of  which  the  bulk  had  gone.  The 
general  shape  appeared  to  be  the  bulged  conical  with  rounded 
bases.  H.  I.  Smith  (5),  excavating  at  Merigomish,  found 
rounded  and  lemon-shaped  bases  in  the  proportion  of  9:1. 
At  Little  Narrows  in  Cape  Breton  I  found  only  one  recogniz¬ 
able  base-sherd,  and  this  was  lemon-shaped.  R.  S.  MacNeish 
saw  samples  of  the  sherds  from  Bear  River  and  described  them 
as  “like  Point  Peninsula  but  not  Point  Peninsula.”  Douglas 
Byers  described  a  pot  from  UBR  level  of  PJ  No.  8  as  “Owasco 
gone  mad.”  This,  too,  suggests  that  the  Micmacs  converged 
from  varied  sources. 

In  the  central  subsite  at  Bear  River  I  tried  to  establish 
pottery  types,  and  I  thought  that  I  had  found  five  which 
covered  roughly  40%  of  the  larger  sherds.  In  the  eastern 
subsite  only  three  sherds  seemed  to  fit  into  the  types  that  I 
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had  suggested,  and  the  resemblances  between  the  pottery 
from  different  levels  of  the  same  site  was  greater  than  that 
from  the  same  level  in  different  wigwams.  This  reduces  my 
“types”  to  nothing  more  than  favourite  patterns  of  individual 
potters. 

In  1959  in  despair  I  tried  to  analyze  types  into  the  ele¬ 
ments  of  decoration  in  the  hope  that  I  might  be  able  to  say 
with  assurance  that  this  or  that  pattern  did  not  occur  before 
such  a  period.  Colour  varies  from  pale  terracotta  to  dark 
drab,  but  the  bulk  of  the  sherds  are  merely  earth-brown. 
Seemingly  colour  was  a  minor  factor  in  decoration,  while 
impressed  designs  are  primary.  A  fabric-like  pattern  was  pro¬ 
duced  by  rocking  a  curved  notched  tool  over  the  surface,  and 
this  might  be  used  as  a  decoration  or  simply  to  smooth  the  pot 
before  decoration,  a  favourite  device  in  the  central  subsite  of 
Bear  River.  Rather  similar  markings  were  made  by  toothed 
stamps,  often  with  triangular  teeth,  but  I  was  not  able  to 
separate  the  two  with  assurance.  Another  pattern  was  made 
by  winding  a  twig  or  a  potting  paddle  with  cord  and  impress¬ 
ing  the  edge  to  produce  lines  of  short  diagonals.  Dotted 
lines  were  made  by  a  comb  or  something  similar,  and  all  these 
could  be  arranged  in  solid  blocks  or  in  open  geometrical  de¬ 
signs  or  in  zigzags.  Lines  were  cut  with  the  edge  of  a  knife 
or  were  pressed  with  a  blunter  edge,  and  punctures,  dots  and 
gashes  of  many  shapes  and  sizes  were  probably  as  varied  as 
the  points  available.  (See  Table  III.) 

Table  III  does  not  suggest  any  consistent  change  with 
time.  PJ  No.  3,  seemingly  the  latest  shell-heap,  had  two 
forms  not  encountered  in  the  others.  One  of  these,  Spaced 
Rockering,  may  have  been  a  specialty  of  a  family;  the  other,  a 
grid  of  incised  lines,  was  also  a  common  type  in  the  Bear  River 
central  subsite,  which  was  not  recorded  by  this  method. 
The  predominance  of  Dentate  Rocker  in  the  lowest  level  of 
PJ  No.  8  was  equalled  by  that  in  the  BR  central  subsite  but 
was  not  found  in  the  BR  eastern  subsite.  Everything  sug¬ 
gests  that  pottery  was  not  a  social  activity  at  any  time  of  year. 
Lumps  of  clay  were  found  in  many  sites,  and  in  BR  eastern 
subsite  a  foot-wide  dome  of  clay  in  the  marginal  shell-tip 
showed  where  potting  had  been  carried  on.  Occasional  im¬ 
prints  of  fir-needles  suggest  that  the  pots  received  their  slow 
drying  in  the  wigwam  beside  the  fir-bough  beds. 


TABLE  III.  ELEMENTS  OF  POT  DECORATION. 
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On  subjective  grounds  I  should  think  that  LBR  pots  had 
tended  to  be  straight-sided  or  with  flared  necks.  In  UBR 
everted  and  corniced  necks  are  frequent.  IG  suggests  thick 
pots  with  thickened  rims  and  much  bold  decoration  or  small, 
very  thin  pots  without  decoration.  But  the  exceptions  to 
these  generalizations  are  innumerable. 


Vegetable  Food. 

No  recognizable  carbonized  remains  of  vegetable  food 
have  yet  been  found.  The  only  evidence,  apart  from  tradition 
and  language,  has  come  from  plants  surviving  around  the  old 
sites.  Most  numerous  are  native  hawthorns,  Crataegus  cocci- 
nea  L.  in  many  microspecies,  Amelanchier  spp.,  “Indian  pears,” 
Prunus  virginiana  L.,  choke-cherry,  and  Prunus  serotina 
Ehrh.,  black  cherry.  Seedling  apple  trees  are  also  found  when 
the  sites  had  been  occupied  during  the  last  century,  and  the 
native  trees  may  always  have  been  sown  as  recently  as  that. 
I  have,  however,  found  three  sites  by  paying  attention  to  these 
trees,  and  two  of  these  had  not  been  occupied  since  ancient 
times.  I  have  suspected  an  association  between  Indians  and 
reed-grass,  Phragmites  communis  L.,  var.  Berlandieri  (Fourn.) 
Fern.,  and  buckbean,  Menyanthes  trifoliata  L.,  var.  minor  Raf. 
The  former  is  cosmopolitan  and  has  been  used  by  other  Indians 
for  baskets  and  arrowshafts;  the  latter  is  a  starvation  food  in 
Europe.  However,  the  Micmacs  of  today  do  not  recognize 
these  plants,  and  the  associations  are  too  scanty  for  proof. 


Burials. 

Our  knowledge  of  the  racial  types  of  early  Nova  Scotians 
is  very  defective.  The  earliest  culture  known  in  the  province 
is  the  Late  Boreal  Archaic  which  is  definitely  that  of  the  shell- 
heap  and  pre-shellheap  people  of  New  England  and  south¬ 
ward,  and  may  be  that  of  one  element  in  the  Beothuck  “Red 
Indians”  of  Newfoundland.  Only  the  lucky  accident  of 
burial  under  a  shell-heap  will  preserve  a  skeleton  for  even  a 
century  in  our  lime-hungry  soils,  so  we  have  no  knowledge  of 
the  race  of  this  period  here.  The  early  Indians  of  New  Eng¬ 
land  and  the  recent  Indians  of  Newfoundland  seem  to  have 
been  tall,  long-headed,  big-boned,  probably  a  mongoloid 
equivalent  of  the  Cro-Magnon  caveman. 
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The  Micmacs  belong  by  speech  to  the  Northern  Algonkian 
tribes.  Linguists  connect  the  Algonkian  with  the  Muskogean 
languages  of  the  southeastern  United  States  and  make  it  fairly 
certain  that  these  languages  were  established  in  America 
in  or  before  the  Archaic  period.  On  the  other  hand,  the  racial 
type  of  the  Northern  Algonkians  is  chiefly  of  the  shorter, 
round-headed,  more  mongoloid  strain  which  seems  to  have 
filtered  in  from  Asia  about  3000  B.C. 

During  the  past  three  hundred  and  fifty  years  the  Mic¬ 
macs  have  been  hybridizing  with  other  tribes,  with  Europeans 
and  to  a  small  extent  with  Negroes.  In  such  a  period  of  twelve 
generations  an  individual  collects  a  total  of  4096  great  ^grand¬ 
parents,  almost  double  the  number  of  IVlicmacs  existing  at  the 
beginning  of  that  time,  so  that  it  is  unlikely  that  any  ivlicmac 
today  has  wholly  escaped  some  admixture  of  blood.  There  is 
no  true  Micmac  type  now.  The  commonest,  tending  towards 
slim  build  and  sharp  features,  probably  owes  this  to  French 
admixture.  The  type  with  heavy  aquiline  features  that  one 
associates  with  prairie  Indians,  occurs  but  is  not  common. 
Sturdy  round-faced  big-featured  men  of  rather  low  stature  are 
frequent.  There  are  rare  individuals  with  eyes  in  large  round 
sockets  and  with  huge  Australoid  noses.  It  is  more  probable 
that  these  preserve  the  type  of  coastal  Archaics  than  that 
they  picked  up  these  features  from  Neanderthaloids  among 
the  Europeans.  Then  there  are  the  obvious  recent  admixtures. 

In  1958  I  cut  an  exploratory  trench  through  the  eastern 
subsite  of  Bear  River,  along  the  line  BB,  and  at  8-9  my  digging 
tool  brought  up  half  a  human  mandible  from  the  sand  below 
the  deposit.  The  burial  turned  out  to  be  that  of  a  girl  of  seven, 
for  the  massive  jaw  had  only  the  first  permanent  molars,  huge 
grinders  with  four  roots  joined  in  pairs.  She  was  lying  on 
her  right  side,  head  to  the  west.  The  thin  skull  had  collapsed 
under  the  pressure  of  the  earth.  The  body  was  so  decidedly 
flexed  as  to  suggest  that  it  had  been  bundled.  The  bones  lay 
in  the  glacial  sand  only  about  three  inches  below  the  lowest 
camp  refuse,  yet  no  trace  of  this  was  found  among  them. 
Definitely  the  burial  had  antedated  the  first  occupation  of  the 
subsite,  though  the  well-preserved  bones  could  not  have  lain 
there  a  century  without  the  assistance  of  overlying  shell. 
The  only  artifact  connected  with  the  burial  was  a  moose-splint 
skewer  beside  the  breastbone.  This  skewer  was  necked  for 
suspension,  but  it  also  showed  wear  about  one-third  of  the  way 
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down,  which  suggested  to  me  that  it  had  been  used  as  a  toggle 
for  fastening  a  cloak.  Small  land-snails  had  died  in  the 
hollows  of  her  bones.  Nothing  remained  to  show  wrapper  or 
grave-lining. 

In  1959  we  excavated  the  eastern  subsite  by  lines  of  alter¬ 
nate  yards.  The  square  CC7,  the  deepest  of  the  site,  was  left 
until  the  last.  This  remained  as  a  pillar  of  a  cubic  yard,  and 
we  were  mapping  the  stratification  of  all  faces  when  Jane 
McNeill  pointed  out  that  at  one  point  the  concave  strata 
dipped  out  of  sight.  With  a  mattock  she  scraped  a  groove 
along  the  edge,  and  the  face  of  this  groove  fell  away,  revealing 
a  skull.  We  determined  that  other  bones  lay  beneath  it, 
covered  it  again,  and  dug  the  remaining  cubic  yard.  Then  we 
scraped  carefully  down  until  we  could  trace  the  position  of  the 
body.  We  could  find  no  grave-lining,  so  I  dug  a  trench  around 
the  skeleton,  and  we  set  to  work  to  lay  bare  the  bones. 

The  body  lay  in  semi-flexed  posture,  head  to  the  north, 
on  the  back  from  shoulders  to  pelvis,  knees  bent  to  the  right. 
The  right  arm  was  outstretched  and  had  been  pinned  down 
by  a  boulder.  The  head  was  erect,  lying  upon  the  cervical 
vertebrae  and  the  right  humerus.  It  seemed  that  the  grave 
had  been  dug  too  short.  The  body  had  been  forced  into  the 
shallow  trench,  the  head  and  neck  almost  erect  and  the  knees 
somewhat  raised.  The  collapse  of  the  body  in  decay  and  the 
subsidence  of  the  earth  above  had  forced  the  head  into  an  un¬ 
natural  relationship  and  had  crushed  the  pelvis  and  the  long 
bones  of  the  legs.  It  was  clear  that  the  grave  had  been  dug 
through  some  three  inches  of  camp  deposit,  for  ash,  potsherds 
and  shells  were  mixed  with  the  immediate  covering  of  sand. 
The  strata  of  the  later  camp  had  bent  down  into  synclines 
with  the  consolidation  of  the  grave  but  were  unbroken. 

The  skull  had  not  suffered  much,  and  most  of  the  teeth 
were  in  place.  The  molars  were  deeply  worn,  an  Indian 
characteristic  attributed  to  the  sand  in  clams  but  perhaps 
telling  as  much  of  coarse  and  dirty  food  and  much  chewing. 
The  wisdom-teeth  were  worn  down  to  the  same  level  with  the 
rest,  from  which  I  judged  that  the  owner  had  been  approach¬ 
ing  forty.  The  molars  had  separate  roots,  unlike  those  of  the 
girl.  In  spite  of  a  massive  jaw,  the  skull  had  unpronounced 
angles  and  muscle  attachments,  which  suggested  a  woman. 
The  height  had  been  about  five  feet  four  inches.  On  the  right 
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breast  was  a  cluster  of  small  ribs  and  a  shovel-shaped  incisor, 
and  another  milk-incisor  had  slipped  between  the  ribs  of  the 
large  skeleton.  Certainly  this  was  a  mother  who  had  died  in 
childbirth  during  the  summer.  A  powdering  of  red  ochre 
showed  in  the  soil  of  the  grave,  and  a  lump  the  size  of  half  a 
walnut  lay  with  the  baby’s  bones.  Two  land-snails  had  pene¬ 
trated  the  body.  There  was  no  grave  furniture  whatever. 


An  interesting  feature  of  the  adult  skeleton  was  the  racial 
type.  By  our  dating-scheme  she  should  have  died  soon  after 
A.D.  900.  Her  cephalic  index,  measured  roughly,  was  82, 
and  she  showed  no  characteristics  of  the  Archaic  tribes,  for 
the  massive  jaws  of  both  skeletons  probably  tell  of  much 
chewing  rather  than  of  a  hereditary  trait.  This  suggests 
a  replacement  of  Archaic  peoples  rather  than  a  mingling  with 
them. 


The  burial  customs  of  the  early  Micmacs  must  not  be 
generalized  from  these  two  burials,  since  both  are  of  females. 
The  girl  had  probably  died  in  the  winter  (witness  the  cloak), 
had  been  bundled  in  birchbark  and  placed  on  a  scaffold  or  in  a 
tree  until  a  return  to  the  site  in  summertime  when  the  ground 
could  be  dug.  The  woman  had  been  buried  immediately  in  a 
winter  campsite,  perhaps  to  avoid  the  difficulty  of  roots. 
This  suggests  that  at  least  one  wigwam  had  been  pitched  on 
the  beach,  since  otherwise  the  winter  campsite  would  have 
been  in  use. 


Apart  from  these,  the  only  burials  examined  were  on  Big 
Island  at  Vogler’s  Cove,  Lunenburg  County.  The  sea  has 
been  eroding  a  gravelly  point  and  exposing  Indian  skeletons. 
Two  graves  were  touching  the  eroding  face  of  the  point. 
These  contained  only  fragments  of  the  larger  bones  but  were 
surrounded  by  rows  of  coffin  nails.  One  of  the  skeletons  was 
of  a  child  of  whom  nothing  remained  but  scattered  teeth. 
Two  arrowheads  of  Scot’s  Bay  agate  and  of  IG  type  showed 
that  the  burial  ground  had  been  used  in  pre-French  times, 
although  the  skeletons  can  have  been  only  one  or  two  centuries 
old.  This  type  of  cemetery  is  common  around  the  coast,  and 
many  of  them  have  been  robbed  but  none  excavated  to  find 
how  far  back  this  burial  custom  obtained. 
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Recent  Remains  in  Ancient  Sites. 

All  the  sites  mentioned  here,  except  PJ  No.  2,  PJ  No.  3 
and  IG  No.  3,  yielded  evidence  of  nineteenth-century  occupa¬ 
tion.  Bear  River  had  by  far  the  greatest  accumulation. 
Under  the  broken  glass,  tin  cans  and  bottle  caps  of  picnickers 
of  the  atomic  age  were  Micmac  leavings  of  china  ware,  nails, 
barrel  hoops,  broken  iron  cooking-pots,  table  knives,  clay 
pipestems,  embroidery  scissors,  thimbles,  and  buttons  of  silver, 
brass  and  bone.  In  places  such  material  had  penetrated 
to  the  bottom  of  the  UBR  level.  It  may  be  that  relevelling 
was  more  thorough  when  iron  tools  were  available;  it  may 
even  be  that  Indians  occasionally  dug  for  arrowheads  to  sell 
to  tourists. 

Nothing  found  suggested  dates  outside  the  nineteenth 
century.  Wire  nails  were  absent,  glass  was  scarce,  tins  did 
not  occur.  The  thimbles  and  embroidery  scissors  spoke  of  the 
embroidery  taught  to  the  girls  by  the  French  convents.  The 
big  flat  buttons  of  brass  or  silver  belonged  to  the  formal  coats 
still  occasionally  to  be  seen,  successors  to  the  ceremonial  fur- 
cloaks.  The  chinaware  was  puzzling,  for  most  of  the  many 
fragments  belonged  to  a  single  set,  elaborately  decorated  with 
scalloped  edges  clouded  with  dark  blue  or,  in  smaller  pieces, 
with  green.  Many  pieces  had  been  badly  chipped  for  long 
before  they  had  been  broken  and  discarded.  I  suggest  that 
the  Indians  begged  from  the  hotel  at  the  top  of  the  hill  the 
plates  too  chipped  to  be  used. 

It  was  not  possible  to  separate  the  refuse  of  food  from  that 
of  the  underlying  UBR  people,  since  both  ate  shellfish  and 
moose.  Cow-bones  cut  with  a  saw,  the  newly  erupted  molar 
of  a  horse,  and  some  complete  mussel  shells  could  scarcely 
be  old.  Vertebrae  of  the  common  porpoise  were  not  uncom¬ 
mon  in  the  upper  layer  of  the  eastern  and  central  subsites. 
During  the  century  preceding  1900,  porpoises  were  hunted  at 
Digby  Gut,  ten  miles  from  Bear  River  by  water.  The  por¬ 
poise  was  shot  first  and  then  harpooned,  a  custom  recorded  in 
a  petroglyph  at  Lake  Kejimkujik,  but,  according  to  local 
evidence,  they  were  also  occasionally  lanced.  Probably  all 
our  remains  of  porpoise  belong  to  the  nineteenth  century. 
Some  vertebrae  had  been  whittled  into  discs,  and  one  had 
been  domed  like  a  thick  button  and  decorated  on  the  flat  face 
with  a  six-pointed  compass-rose.  (The  arcs  fit  a  twenty-five- 
cent  piece.)  A  squared  piece  of  whale-bone  was  decorated 
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with  the  same  pattern  pricked  clumsily.  These  resemble 
somewhat  waltes  discs,  although  those  in  the  museum  and  those 
illustrated  by  Wallis  and  Wallis  (6,  Fig.  40)  have  a  four- 
pointed  pattern. 

The  northern  side  of  the  western  subsite  of  Bear  River 
had  an  arc  of  largish  flat  stones  just  below  the  surface.  Living 
Indians  remember  the  custom  of  piling  spruce-boughs  around 
the  skirts  of  the  wigwam  during  cold  winds  and  of  weighting 
the  boughs  with  stones.  I  have  found  these  only  at  this  site 
and  at  Little  Narrows,  both  camps  that  had  been  reoccupied 
during  the  nineteenth  century,  and  have  found  no  indication 
of  the  custom  at  older  levels. 

It  is  noteworthy  that  no  site  has  as  yet  given  evidence  of 
sixteenth-century  contact  or  of  Acadian  influence.  Clams 
remained  an  important  food  in  spite  of  Lescarbot’s  rather 
obscure  statement  to  the  contrary.  I  suspect  that  an  increase 
in  fishing  and  in  war  led  to  the  use  of  a  few  large  summer 
encampments  placed  near  the  mouth  of  the  harbours,  instead 
of  many  small  camps  near  the  head,  and  that  these  grew  under 
missionary  influence  into  the  semi-permanent  settlements 
called  Indian  Gardens”  which  often  later  became  reserves. 
Most  of  these  have  been  destroyed  by  cultivation  or  develop¬ 
ment,  but  the  items  picked  up  by  Patterson  (4)  and  others  at 
Pictou  Landing  suggest  a  village,  large  for  the  Micmaes,  with 
little  or  no  shell,  with  stone  tools  of  not  earlier  than  IG  type 
but  later  with  French  trade  goods  and  now  with  a  Micmac 
reserve. 


Summary 

This  slight  survey  has  shown  that  the  shell-heaps  of  the 
southwest  were  seasonal  camps  of  the  ancestors  of  the  Micmac 
Indians  and  were  used  periodically  in  any  season  except 
probably  the  spring.  The  earliest  stoneworking  found  in 
them  thus  far  is  roughly  equivalent  to  the  Late  Boreal  Archaic 
in  Maine  a  thousand  years  earlier,  but  in  Nova  Scotia  this  is 
associated  with  pottery  resembling  vaguely  Point  Peninsula 
and  Owasco  types.  The  race  of  this  period  was  already 
modern  and  probably  Lenapid.  A  change  from  quartzite 
to  slate  as  the  preferred  stone,  from  stemmed  to  corner-re¬ 
moved  in  shape  of  point,  came  in  abruptly  about  A.D.  1100. 
The  continuity  of  pottery  throughout  makes  it  unlikely  that 
there  was  any  sudden  change  of  population,  but  a  social  change, 
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perhaps  a  wider  grouping  of  bands  or  a  new  fishing  custom, 
is  probable.  Towards  the  end  of  this  phase  and  century  most 
of  the  shore-camps  were  abandoned,  rather  earlier  in  Bear 
River  than  in  Port  Joli.  This  may  have  been  associated  with 
the  worsening  of  climate  around  A.D.  1200.  At  Port  Joli, 
camps  continued  to  depend  upon  the  clam  flats,  but  now  the 
wigwams  were  pitched  back  in  the  shelter  of  the  woods.  Soon 
after  this  change,  the  typical  projectile  point  became  the  small, 
corner-notched  point  of  quartz,  the  PJ  phase.  This  was  giv¬ 
ing  way  to  jasper  when  these  back-from-the-shore  camps 
were  abandoned.  Afterwards  clams  seem  to  have  been  har¬ 
vested  only  in  short  seasons  in  late  summer  and  autumn,  the 
result  being  shell-heaps  with  much  shell  and  many  fishbones 
but  with  little  ash  and  little  chipping.  We  still  have  a  very 
fragmentary  knowledge  of  this  phase  of  the  culture  which 
lasted,  no  doubt  with  gradual  elaboration,  from  A.D.  1300 
until  the  arrival  of  Europeans.  Equivalent  types  of  stone¬ 
working  can  be  recognized  in  other  areas  of  Nova  Scotia,  but 
the  detail  is  not  likely  to  correspond  in  different  sections. 
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ABSTRACT 

The  distribution  of  Northern  White  Cedar  and  Jack  Pine  in  Nova 
Scotia  has  been  investigated  and  mapped.  Cedar  is  mainly  centered  in 
Annapolis  and  Digby  Counties,  where  it  occurs  both  as  a  lake-side  and 
old-pasture  tree  in  small,  localized  stands.  Only  one  case  of  a  planted 
seed  source  for  old-pasture  stands  has  been  established.  Jack  Pine  is 
more  widespread  in  larger  stands,  occurring  principally  in  the  central  part 
of  the  province,  Cumoerland,  Colchester,  and  Halifax  Counties.  This 
species  is  commonly  found  on  burned  rock  barren  and  sand  plain  sites, 
but  also  occurs  as  an  old  pasture  tree.  The  trees,  shrubs  and  herbs 
associated  with  Cedar  and  Jack  Pine  are  those  characteristic  of  the  type 
of  site  on  which  these  species  are  found.  The  soils  supporting  both 
tree  species  are  highly  acid,  those  of  Cedar  being  less  acid.  The  amount 
of  exchangeable  calcium  in  the  soils  supporting  Cedar  is  significantly 
higher  than  in  those  supporting  Jack  Pine.  No  significant  difference 
was  found  in  the  amount  of  exchangeable  magnesium.  It  appears  that 
drainage  rather  than  pH  or  calcium  content  of  the  soils  may  be  the 
limiting  factor  in  the  distribution  of  Cedar  in  Nova  Scotia.  This  species 
exists  as  a  post  climax  community  about  lake  shores,  and  rarely  as  a 
pioneer  forest  stage  in  succession  on  old  pastures.  Jack  Pine  is  found  to 
be  a  pioneer  tree  on  burned  areas,  particularly  on  rock  barrens,  and  also 
possibly  forms  part  of  a  physiographic  climax  on  poorly  drained  sites. 

Northern  White  Cedar  and  Jack  Pine  have  been  known  to 
occur  locally  in  Nova  Scotia  (Roland,  1947;  Fernald,  1950), 
but  considerable  diagreement  exists  as  to  what  geographic 
areas  each  occupies  within  the  province,  and  also  what  factors 
may  control  this  local  distribution.  The  present  study  was 
undertaken  in  an  attempt  to  determine  more  precisely  the 
distribution  of  these  species,  their  ecological  status,  and  the 
influence  which  certain  edaphic  factors,  namely  pH  value, 
exchangeable  calcium  and  magnesium  content  of  the  soil,  and 
drainage  might  have  upon  this  localized  distribution. 

The  Northern  White  Cedar  ( Thuja  occidentalis  L.)  occurs 
from  the  Maritime  Provinces,  northern  and  western  New 
England  and  New  York  State  in  the  east,  to  Wisconsin,  Minne¬ 
sota,  and  Saskatchewan  in  the  west,  and  from  North  Carolina, 
Tennessee,  Ohio,  Northern  Indiana,  and  northeastern  Illinois 
in  the  south  to  the  south  end  of  James  Bay  in  the  north.  It  is 
considered  to  reach  its  best  development  in  northern  Maine, 
northwestern  New  Brunswick,  and  the  Gaspe  Peninsula 
(Fernald,  1919) 
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The  first  record  of  White  Cedar  in  Nova  Scotia  is  contained 
in  reports  of  Titus  Smith  Jr.  who  noted  it  locally  in  the  An¬ 
napolis  Valley  about  1801  (Gorham,  1955).  Lindsay  (1877) 
lists  it  as  occurring  in  Cumberland  County.  Fernald  (1922) 
reported  stations  in  Digby  and  Yarmouth  Counties.  Roland 
(1947)  states  that  it  is  scattered  in  the  backwoods  of  Digby 
and  \  armouth  Counties,  and  on  old  fields  in  Annapolis  County. 

Jack  Pine  ( Pinus  Banksiana  Lamb.)  ranges  from  Nova 
Scotia  and  New  Brunswick  in  the  east  to  northeast  British 
Columbia  in  the  west,  and  from  western  Maine,  northern  New 
York  State,  northwestern  Indiana  and  Minnesota  in  the  south 
to  southeast  Yukon  and  northern  Quebec  in  the  north.  The 
species  reaches  its  best  development  west  of  Lake  Winnipeg 
(Fernald,  1919). 

Possibly  one  of  the  earliest  reports  of  Jack  Pine  in  Nova 
Scotia  was  that  of  Holland  in  1767,  who  mentioned  a  forest 
containing  small  pine  on  Janvrin  Island,  west  of  Isle  Madame 
(Harvey,  1935;  Bentley  and  Smith,  1956).  The  species  was 
reported  by  Titus  Smith  Jr.  (Clark,  1954;  Gorham,  1955)  in 
1801  as  occurring  on  high  hills  of  rock  in  the  province.  Roland 
(1947)  states  that  the  species  is  common  and  spreading  rapidly 
in  Cumberland  County,  and  rare  in  the  Annapolis  Valley 
and  scattered  eastward. 


Methods. 

Information  in  regard  to  the  possible  locations  of  Jack 
Pine  and  White  Cedar  other  than  those  reported  in  the  liter¬ 
ature  was  secured  in  a  number  of  ways.  The  presence  of 
Cedar  was  indicated  in  local  place  names,  i.e.  Cedarwood  Lake, 
Cedar  Lake,  Cedar  Brook.  In  some  cases  the  presence  of  old 
planted  White  Cedar  about  old  home  sites  indicated  a  local 
source  nearby.  Historical  records  were  used,  particularly  in 
the  case  of  Jack  Pine.  The  most  fruitful  sources  of  informa¬ 
tion  were  the  Forest  Rangers  and  District  Foresters  of  the 
Provincial  Department  of  Lands  and  Forests.  In  all  some  ten 
locations  for  Cedar  were  established  (Map  1).  Jack  Pine 
was  reported  from  twenty-nine  locations  of  which  nineteen 
represent  substantiated  records  (Map  1).  Eight  each  of 
Cedar  and  Jack  Pine  stands  was  studied  in  detail,  these  stands 
being  selected  to  give  the  widest  possible  distribution  in  the 
province.  The  particular  stands  studied  are  listed  below: 


Map  1. 


A  STUDY  OF  NORTHERN  WHITE  CEDAR  AND  JACK  PINE  IN  N.  S. 


379 


White  Cedar 

Cedar  Lake,  Annapolis  County 
Cedar  Lake,  Dig  by  County 
Cedarwood  Lake,  Digby  County 
Hills  burn,  Annapolis  County 
Lawrencetown,  Annapolis  County 
Ledgehill,  Annapolis  County 
Rockland,  Kings  County 
West  Paradise,  Annapolis  County 


Jack  Pine 

Bayhead,  Colchester  County 
Cambridge,  Kings  County 
Martinique,  Richmond  County 
Thompson  Sta.,  Cumberland  Co. 
Dover,  Guys  borough  County 
Gibraltar  Rock,  Halifax  County 
New  Haven,  Victoria  County 
Rocky  Lake,  Aspotogan,  Lun.  Co. 


Because  of  the  extremely  localized  and  restricted  nature 
of  some  of  the  stands,  no  extensive  sampling  could  be  done. 
A  combined  descriptive  and  quantitative  method  of  study  was 
used.  The  selected  areas  were  examined  as  a  whole,  and  notes 
were  taken  on  the  forest  cover,  topography,  drainage,  elevation, 
and  as  far  as  possible,  the  historical  background  of  these  and 
the  immediate  surrounding  areas.  The  more  detailed  quanti¬ 
tative  portion  of  the  study  was  made  on  five  forty  foot  square 
quadrats  in  each  sample  area.  These  were  laid  down  so  as  to 
include  Cedar  or  Jack  Pine.  Within  these  quadrats  the  vege¬ 
tation  was  noted  in  detail,  all  tree  species  were  recorded  for 
diameter  breast  height,  height  and  age.  Shrub  and  herb¬ 
aceous  ground  cover,  and  seedling  trees  were  recorded  in  two 
one  meter  square  quadrats  placed  in  opposite  corners  of  the 
larger  quadrat.  Here  the  seedlings  were  counted  and  their 
ages  determined,  the  ground  cover  species  noted,  and  the 
abundance  of  each  recorded.  Soils  were  sampled  by  digging 
soil  pits,  five  per  sample  area.  Profile  development  was 
noted,  and  soil  samples  collected  from  the  A2  and  B  layers. 
pH  determinations  were  made  on  the  spot  using  a  standard 
colorimetric  method.  In  cases  where  the  soil  profile  was  not 
well  defined,  soil  samples  were  taken  at  depths  of  six  and 
twelve  inches.  The  soil  samples  were  later  analysed  in  the 
laboratory  for  the  exchangeable  bases,  calcium  and  magnesium, 
in  milli  equivalents  per  100  grams  of  soil;  here  too,  the  pH 
of  the  samples  was  redetermined  using  the  electro-metric 
method. 

Northern  White  Cedar 


Cedar  has  been  found  to  occur  in  two  types  of  habitat, 
the  lake-side  or  swamp  type,  and  the  old-field  or  old-pasture 
type.  Of  the  eight  stands  of  Cedar  sampled,  three  were  of  the 
former  type:  Cedar  Lake,  Annapolis  County,  Cedar  Lake  and 
Cedarwood  Lake,  Digby  County;  and  five  were  of  the  latter 
type:  Hillsburn,  Rockland,  Ledgehill,  Lawrencetown  and 
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West  Paradise.  All  the  stands  of  this  latter  type  were  located 
on  sloping  sites  at  the  foot  of  a  somewhat  higher  elevation. 

In  general,  the  lake-side  Cedar  stands  appeared  to  be 
long  established,  containing  old  trees  and  reproducing  them¬ 
selves.  The  old-pasture  stands  on  the  other  hand  were  young¬ 
er  and  of  a  more  doubtful  origin.  The  Hillsburn  stand  was 
the  most  extensive  of  these,  occupying  most  of  an  area  two 
miles  long  by  one  mile  in  width.  According  to  the  local  in¬ 
habitants,  the  Cedar  here  originally  seeded  in  from  a  Cedar 
swamp  higher  up  on  the  slope  which  was  not  located  during 
the  study.  The  area  now  occupied  by  the  Cedar  was  said  to 
have  been  cleared  and  burnt  some  forty  to  forty-five  years 
ago,  at  a  time  when  no  cedar  was  present  in  the  cut  area. 
This  explanation  for  the  origin  of  the  stand  seems  to  be  sub¬ 
stantiated  by  the  fact  that  no  tree  in  the  sample  was  more 
than  35  years  old,  and  that  the  neighbouring  brook  is  desig¬ 
nated  as  Cedar  Brook  on  maps  of  the  area.  The  Rockland 
sample  was  somewhat  similar  in  origin  and  nature.  This 
stand  occupied  an  area  of  some  four  acres  in  what  is  now  a 
pasture,  but  which  was  clear  cut  thirty-one  years  previous  to 
the  study.  A  few  old  Cedar  trees  in  excess  of  100  years  of 
age  on  the  western  edge  of  the  stand  had  survived  the  cut. 
These  trees  had  seeded  in,  in  the  direction  of  the  prevailing 
winds  with  the  youngest  trees  now  being  some  three  hundred 
yards  to  the  east. 

The  stand  at  Ledgehill  occupied  an  area  of  approximately 
two  acres  in  a  pasture  which  had  been  cleared  originally  some 
sixty  years  previous  to  the  study,  and  which  had  again  been 
partially  cut  five  years  ago.  According  to  local  sources,  the 
Cedar  had  spread  from  planted  trees  at  an  abandoned  farm  in 
the  vicinity,  but  no  evidence  of  these  could  be  found.  West 
Paradise  and  Lawrence  town  were  similar  in  immaturity  to  the 
above,  in  the  case  of  Lawrencetown  (Plate  I,  Fig.  2)  the  oldest 
of  the  trees  was  found  by  a  brookside.  Evidence  from  local 
people  and  from  the  presence  of  old  well  rotted  cedar  stumps 
indicates  the  presence  of  Cedar  in  these  areas  for  at  least  two 
generations. 

Cedar  in  the  lake-side  habitat  tended  to  occur  in  a  mixed 
stand,  with  the  trees  often  in  a  narrow  band  at  the  water’s 
edge,  or  on  the  ice  rampart  at  the  edge  of  the  lake-side  forest, 
but  not  forming  the  dominant  species  (Plate  I,  Fig.  1).  The 


PLATE  I. 


Figure  1.  Cedarwood  Lake.  Large  cedar  trees  on  the  ice  rampart 
overhanging  the  water.  Scatter  herbs  and  young  striped  maple 
in  shaded  foreground. 


Figure  2.  Lawrencetown.  A  clump  of  tall  cedar  trees  on  the 
valley  floor.  Shaded  background  has  scattered  herbs.  Unshaded, 
foreground  has  rich  herb  cover. 
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old-pasture  Cedar  on  the  other  hand  was  local  in  nature,  with 
the  trees  tending  to  occur  in  nearly  pure  stands  and  being  the 
dominant  species. 

The  tree  species  associated  with  Cedar  at  the  lake-side 
sites  varied  considerably  (Table  I).  In  the  three  such  sites 
studied,  the  Northern  Red  Oak  ( Quercus  rubra  L.,  var.  borealis 
(Michx.  f.)  Farw.)  was  the  dominant  species  in  one,  Hemlock 
( Tsuga  canadensis  (L.)  Carr.)  in  another,  while  in  the  third 
Cedar  was  the  most  abundant  and  dominant  species.  Other 
tree  species  present  in  all  three  sites  in  varying  numbers  were 
Balsam  Fir  ( Abies  balsamea  (L.)  Mill.).  Red  Maple  ( Acer 
rubrum  L.),  White  Birch  (. Betula  papyrifera  Marsh.),  and  Red 
Spruce  ( Picea  rubens  Sarg.),  with  others  of  the  common  tree 
species  rare  and  scattered. 

Most  of  the  tree  species  present  at  the  lake-side  sites  also 
occurred  in  the  old-pasture  stands,  but  in  a  different  propor¬ 
tion.  The  typical  old-pasture  species,  White  Spruce  ( Picea 
glauca  (Moench)  Voss)  and  Wire  Birch  (Betula  populifolia 
Marsh.)  being  much  more  common. 

A  shrub  layer  was  present  on  both  types  of  site,  being 
absent  or  poorly  developed  only  under  a  closed  canopy.  Speck¬ 
led  Alder  ( Alnus  rugosa  (DuRoi)  Spreng.,  var.  americana 
(Regel)  Fern.),  Huckleberry  (Gaylussacia  baccata  (Wang.) 
K.  Koch),  Witch-hazel  (Hamamelis  virginiana  L.),  Raspberry 
( Rubus  idaeus  L.,  var.  strigosus  (Michx.)  lViaxim.),  and  Low- 
bush  Blueberry  (V accinium  angustif olium  Ait.,  var.  laevi folium 
House)  were  present  in  all  lake-side  samples  but  varied  in 
abundance  from  mere  presence  to  seventy-five  percent  cover¬ 
age.  These  species  were  rare  or  absent  from  the  old-pasture 
stands.  Fly-Honeysuckle  ( Lonicera  canadensis  Bartr.),  Sweet 
Gale  (Myrica  Gale  L.),  and  Leather-leaf  (C hamaedaphne 
calyculata  (L.)  Moench,  var.  angustif olia  (Ait.)  Rehd.),  were 
less  common  at  the  lake-side  and  absent  from  the  old-pasture 
sites.  Common  Juniper  ( Juniperus  communis  L.,  var.  de- 
pressa  Pursh)  and  Bayberry  (Myrica  pensylvanica  Loisel.) 
were  the  common  shrubs,  being  present  in  four  out  of  five 
samples.  These  in  turn  were  rare  or  absent  in  the  lake-side 
sites.  Somewhat  less  common  on  the  same  sites  were  Downv 

4/ 

Alder  (Alnus  crispa  (Ait.)  Pursh,  var.  mollis  Fern.),  Common 
Wild  Rose  (Rosa  virginiana  Mill.)  and  Raspberry.  Lambkill 
(Kalmia  angustif  olia  L.)  was  occasionally  present  on  both 
types  of  site. 


TABLE  I 

DENSITY1  AND  ABUNDANCE  PER  CENTS2  OF  THE  PRINCIPAL  TREE  SPECIES 

OF  CEDAR  STANDS 
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density  =  average  number  of  trees  per  quadrat. 

2Abundance  per  cent  =  percentage  of  the  number  of  individuals  of  one  species  in  the  total  number  of  individuals  of  all  species. 
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The  herbs,  like  the  shrub  layer,  were  best  developed  in 
open  areas  and  completely  absent  only  in  the  very  dense  old- 
pasture  stands.  Wild  Sarsaparilla  ( Aralia  nudicaulis  L.), 
Clintonia  ( Clintonia  borealis  (Ait.)  Rat.),  Bunchberry  ( Cornus 
canadensis  L.),  Strawberry  (Frag aria  virginiana  Duchesne), 
Twin-flower  (Linnaea  borealis  L.,  var.  americana  (Forbes) 
Rehd.),  Wild  Lily-of-the- valley  (Maianthemum  canadense 
Desf.),  Partridge  Berry  (Mitchella  repens  L.),  Cinnamon  Fern 
(Osmunda  cinnamomea  L.),  and  Starflower  ( Trientalis  borealis 
Raf.)  were  characteristically  present  at  the  lake-side  sites. 
Of  these  the  W  ild  Lily-of-the- valley,  Strawberry,  and  Cinna¬ 
mon  Fern  were  also  common  in  the  old-pasture  cedar  stands. 
Here  too,  Yarrow  (Achillea  Millefolium  L.),  Car  ex  pallescens 
L.,  var.  neogaea  Fern.,  Mouse-ear  Chickweed  (Cerastium 
vulgatum  L.),  Glyceria  striata  (Lamb.)  Hitchc.,  var.  stricta 
(Scribn.)  Fern.,  Common  Woodrush  (Luzula  multiflora  (Retz.) 
Lejeune),  Heal-all  (Prunella  vulgaris  L.),  Tall  Field  Buttercup 
(Ranunculus  acris  L.),  Rough  Goldenrod  (Solidago  rugosa 
Ait.),  and  Common  Speedwell  (Veronica  officinalis  L.)  were 
also  commonly  present  (four  out  of  five  samples).  This 
latter  group  of  species  includes  a  number  which  are  weed 
survivals  from  the  fields  and  pastures  upon  which  the  Cedar 
stands  are  developing. 

Less  commonly  occurring  species,  seemingly  restricted 
to  one  or  the  other  of  the  two  Cedar  types,  are  listed  below. 


Lake-side  Type 

Aster  acuminatus  Michx. 
Aster  macrophyllus  L. 

Carex  disperma  Dewey 


Car  ex  N  ovae-angliae  Schwein. 
Dalibarda  repens  L. 

Drosera  rotundifolia  L. 
Osmunda  regalis  L., 

var.  spectabilis  (Willd.)  Gray 
Polypodium  virginianum  L. 
Streptopus  roseus  Michx., 
var.  perspectus  Fassett 


Old-Pasture  Type 

Aster  lateriflorus  (L.)  Britt. 

Carex  debilis  Michx.,  var.  Rudgei 
Bailey 

Chrysanthemum  Leucanthemum  L., 
var.  pinnatifidum  Lecoq.  and 
Lamotte 

Hieracium  Pilosella  L. 

Oxalis  europaea  Jord. 

Potentilla  simplex  Michx. 

Taraxacum  officinale  Weber 
Veronica  serpylli folia  L. 


In  all  some  two  hundred  and  twenty-six  species  of  vas¬ 
cular  plants  were  found  in  association  with  Cedar  in  the  two 
site  types. 
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Mosses  were  of  common  occurrence  on  the  sample  areas. 
Thirty  species,  each  occupying  an  area  in  excess  of  one  percent 
of  the  sample  area  were  found.  Of  these  the  most  common 
at  the  lake-side  were  Dicranum  spp.,  Hylocomium  splendens 
Hedw.,  Leucobryum  glaucum  (Hedw.)  Schimp.,  Polytrichum 
juniperinum  Hedw.,  and  Sphagnum  spp.  The  most  common 
on  old-pasture  sites  were  Rhytidiadelphus  triquetrus  (L.) 
Hedw.  and  Thuidium  delicatulum  (L.)  Hedw.  Mnium  hornum 
L.  was  equally  common  on  both  site  types. 

The  Cedar  attained  its  best  growth  form  in  the  pasture 
sites.  Here  the  trees  tended  to  be  tall,  straight,  and  limbed 
to  the  ground.  Ihe  lake-side  trees  often  possessed  a  poor 
growth  form,  being  may  stemmed  and  pistol-butted.  The 
occurrence  of  stagheads  in  this  habitat  and  the  tendency  of 
the  stems  to  fork  were  also  noted.  In  general,  the  growth 
form  was  similar  to  that  which  had  been  described  for  Maine 
by  Curtis  (1946). 

The  diameters  of  the  individual  trees  ranged  up  to  a 
maximum  of  29.5  inches  at  breast  height  in  one  individual  at 
Cedarwood  Lake,  but  the  average  diameter  in  the  different 
stands  ranged  from  2.3  to  10.8  inches,  with  the  lowest  average 
diameters  in  the  younger  old-pasture  stands.  The  maximum 
height  reached  in  the  sample  areas  was  fifty  feet,  and  the  aver¬ 
age  height  of  the  different  stands  ranged  from  twelve  to  thirty- 
three  feet,  with  the  old-pasture  stands  being  the  most  uniform. 
The  greatest  age  was  found  to  be  in  excess  of  two  hundred  and 
fifty  years  but  the  decayed  nature  of  the  stems  of  the  older 
trees  did  not  permit  an  exact  determination.  In  general,  the 
lake-side  stands  contained  the  oldest  trees  with  all  ages  present, 
while  the  pasture  stands  were  usually  even  aged. 

Reproduction  of  Cedar  in  the  lake-side  sites  was  usually 
excellent  (Table  II).  In  the  three  such  stands  studied,  seed¬ 
lings  occurred  at  the  rate  of  2,400,  15,971,  and  20,348  per  acre. 
A  striking  sparsity  of  young  trees  more  than  ten  years  of  age 
and  less  than  one  inch  in  diameter  at  breast  height  existed  in 
these  stands,  a  condition  similar  to  that  reported  by  Curtis 
(1946)  for  Maine.  This  author  suggested  that  the  high  seed¬ 
ling  mortality  might  be  due  to  a  lack  of  light,  or  nutrients,  and 
to  variable  moisture  conditions.  In  the  case  of  Cedar  Lake, 
Annapolis  County,  the  highest  reproduction  occurred  in  the 
moss  mat  at  the  lake  edge,  while  in  the  stand  at  Cedarwood 
Lake,  the  young  Cedar  were  largely  confined  to  dry  and  exposed 
or  only  partly  shaded  hummocks. 


DENSITY  AND  ABUNDANCE  PER  CENTS  OF  THE  SEEDLINGS  OF  THE  PRINCIPAL 

TREE  SPECIES  OF  CEDAR  STANDS 
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In  the  well  established  old-pasture  type  of  Cedar  with  a 
closed  canopy,  reproduction  was  sparse,  but  tended  to  be  much 
better  in  the  younger  more  open  stands.  For  instance,  in  the 
stand  at  Hillsburn,  reproduction  occurred  at  the  rate  of  2,800 
seedlings  per  acre,  while  at  Rockland,  a  younger  stand,  the 
rate  was  100,000  per  acre.  In  the  younger,  open  stands,  treea 
of  the  intermediate  size  class  (below  one  inch  in  diameter  at 
breast  height)  were  commonly  present,  but  in  the  more  mature 
stands  these  were  rare  or  absent.  In  both  types  some  vege¬ 
tative  reproduction  was  present,  with  a  tendency  for  the  trees 
to  occur  in  clumps. 

The  lake-side  stands  showed  more  variability  in  drainage 
than  did  the  old-pasture  stands.  In  each  case  the  lake-side 
sites  varied  from  good  to  poor  drainage,  while  in  the  old-pas¬ 
ture  stands  four  out  of  five  were  well  drained,  the  exception 
being  Rockland  which  occupied  a  rather  swampy  area. 

The  soils  upon  which  the  Cedar  grew  were  variable  in 
nature.  The  lake-side  sites  were  most  often  heavy  and  wet, 
this  latter  condition  showing  a  seasonal  variation.  The  pro¬ 
file  development  was  also  variable,  but  tended  to  be  distinct 
except  in  the  wetter  locations.  The  old-pasture  stands  were 
on  better  drained  soils  but  these  also  tended  to  be  somewhat 
wet  and  heavy  although  only  one  of  these,  Rockland,  was  lo¬ 
cated  in  a  swamp.  Soil  profiles  in  these  stands  were  indistinct 
and  poorly  developed. 

Hydrogen  ion  concentration  (Table  V)  of  the  A2  soil 
layer  varied  from  4.1  to  5.7  with  an  average  pH  value  of  ap¬ 
proximately  5.0.  In  the  B  layer  the  value  varied  from  4.5 
to  5.8,  with  an  average  of  5.1.  In  general  the  pH  of  the  old- 
pasture  soils  was  slightly  higher  than  that  of  the  lake-side  sites. 
The  soils  may  be  classified  as  strongly  acid  with  only  two 
determinations  of  the  B  layer  being  in  the  moderately  acid 
group  (Wilde,  1946). 

The  amount  of  exchangeable  calcium  (Table  V),  in  terms 
of  milli  equivalents  per  100  grams  of  soil,  in  the  soil  samples 
ranged  from  0.12  to  7.26  in  the  A2  layer,  with  an  average  of 
1.71;  and  from  0.30  to  6.03  with  an  average  of  1.45  in  the  B 
layer.  The  values  obtained  for  the  old-pasture  sites  tended  to 
be  higher  than  those  of  the  lake-side  sites.  In  the  case  of 
exchangeable  magnesium  (Table  V)  expressed  in  milli  equi¬ 
valents  per  100  grams  of  soil,  the  range  in  the  A2  layer  was 
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from  0.10  to  4.00  with  an  average  of  0.86;  in  the  B  layer  from 
0.13  to  1.73  with  an  average  of  0.49.  As  was  the  case  with 
exchangeable  calcium,  the  higher  values  were  obtained  from 
the  old-pasture  samples. 


Jack  Pine. 

Jack  Pine  was  found  to  occur  in  a  greater  variety  of  habi¬ 
tats  than  did  Cedar.  Four  of  the  eight  stands  sampled,  Dover, 
Gibraltar  Rock,  New  Haven,  and  Rocky  Lake  all  occurred  on 
barrens  with  rock  outcrops  and  shallow  gravelly  soils.  The 
remaining  four  stands  included  one  at  Cambridge  on  a  sand 
plain,  (Plate  II,  Fig.  1)  one  at  Martinique  on  a  wet  clay  soil, 
and  two,  Bay  Head  and  Thompson  Station,  on  drier  well- 
drained  clay  soils. 

In  seven  out  of  eight  of  the  samples,  fire  scars  on  the  older 
trees,  charcoal  in  the  upper  layers  of  the  soil,  and  in  some  cases 
charred  stumps,  indicated  that  fires  had  occurred  in  the  stands. 
The  one  exception  was  Bay  Head.  Cutting  had  also  occurred 
to  a  limited  extent  in  four  of  the  stands  of  better  growth  trees, 
but  no  clear-cut  had  occurred.  As  a  rule  the  stands  were  more 
extensive  than  were  those  of  Cedar,  ranging  in  extent  from  two 
acres  at  Gibraltar  Rock  to  approximately  six  square  miles  at 
Thompson  Station.  The  smaller  stands  were  those  on  rocky 
barrens. 

Jack  Pine  was  the  dominant  species  in  all  the  sample  areas, 
forming  a  closed  canopy  in  all  except  the  rock  barren  sites 
(Table  III).  In  these  latter  the  commonly  associated  tree 
species  were  Red  Spruce  and  sometimes  White  Pine  ( Pinus 
Strobus  L.).  White  Birch  was  a  common  species  in  the  New 
Haven  stand.  The  “Fire- trees”,  Wire  Birch  and  Large- 
toothed  Aspen  ( Populus  grandidentata  Michx.),  were  abund¬ 
ant  in  the  Cambridge  site,  and  here,  along  with  Red  Pine 
{Pinus  resinosa  Ait.)  and  Red  Maple  in  small  numbers,  com¬ 
prised  the  tree  species  present.  Thompson  Station  was  es¬ 
sentially  similar  in  tree  species  to  Cambridge,  with  the  omis¬ 
sion  of  Balsam  Fir  and  Large-toothed  Aspen.  Martinique 
showed  a  relatively  large  proportion  of  Larch  {Larix  laricina 
(DuRoi)  K.  Koch)  and  Black  Spruce  {Picea  mariana  (Mill.) 
BSP).  The  species  most  uniformly  present  with  Jack  Pine, 
although  never  very  abundant,  were  Balsam  Fir  and  Red 
Maple. 
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A  shrub  layer  was  heavy  and  well  developed  in  all  but  the 
rock  barren  sites.  This  was  heath-like,  and  characteristic  of  a 
general  acid  habitat.  Lambkill,  Labrador  Tea  ( Ledum  groen- 
landicum  Oeder),  Rhodora  ( Rhododendron  canadense  (L.) 
Torr.),  Blueberry,  and  Witherod  ( Viburnum  cassinoides  L.) 
were  commonly  present  in  all  sites  but  in  varying  abundance. 
Downy  Alder,  Huckleberry,  Common  Juniper,  and  False  Holly 
( Nemopanthus  mucronata  (L.)  Trel.)  were  found  in  three  of  the 
four  rock  barren  sites  but  were  absent  or  rare  in  the  remaining 
stands.  Sweet  Fern  ( Comptonia  peregrina  (L.)  Coulter)  and 
Hardhack  (, Spiraea  latifolia  (Ait.)  Borkh.)  were  commonly 
present  in  all  but  the  rock  barrens. 

The  herbaceous  ground  cover  was  never  absent,  and  like 
the  shrubs  was  characteristic  of  the  general  habitat.  Bunch- 
berry,  Teaberry  ( Gaultheria  procumbens  L.),  and  Bracken 
(. Pteridium  aquilinum  (L.)  Kuhn,  var.  latiusculum  (Desv.) 
Underw.)  were  present  in  all  sites  and  varied  in  abundance. 
Also  commonly  present  in  all  stands  but  not  as  plentiful  as  the 
above  species  were  the  Common  Lady’s  Slipper  ( Cypripedium 
acaule  Ait.),  Wild  Lily-of-the-valley,  Cow- wheat  ( Melampyrum 
linear e  Desr.),  and  Star  Flower.  Clintonia,  Broom  Crowberry 
( Corema  conradii  Torr.)  and  Three- toothed  Cinquefoil  ( Poten - 
tilla  tridentata  Ait.)  were  characteristic  and  abundant  in  the 
rock  barrens. 

One  hundred  and  seven  species  of  vascular  plants  were 
identified  in  the  sample  areas,  about  one  half  the  number  found 
at  the  Cedar  sites. 

Some  eighteen  species  of  mosses  were  found  to  be  present 
in  the  Jack  Pine  stands  in  excess  of  one  per  cent  coverage  of 
the  sample  areas.  The  most  common  of  these  were  Dicranum 
spp.,  Leucobryum  glaucum ,  Pleurozium  Schreberi  (Brid.)  Mitt., 
and  Sphagnum  capillaceum  (Weiss.)  Schrank. 

The  growth  form  of  the  Jack  Pine  was  correlated  with  the 
habitat,  those  trees  on  the  well-drained,  deep  soils  were  tall 
and  straight  (Plate  II,  Fig.  I),  while  those  on  the  shallow  humus 
and  gravelly  soils  of  the  rock  barrens,  or  in  the  poorly-drained 
sites  were  short  and  stunted  in  appearance  (Plate  II,  Fig.  2). 
The  rate  of  growth  was  less  rapid  in  these  latter  sites.  These 
observations  agree  with  those  of  Sterrett  (1920). 


PLATE  II 


Figure  1.  Cambridge.  Jack  Pine. 


Bill' 


Figure  2.  Dover.  Jack  Pine  of  poor  growth  form  with  young 
pine.  Red  maple  and  dense  shrub  layer  in  foreground.  Black 
spruce  forest  in  background. 
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The  diameters  of  the  individual  Jack  Pine  trees  ranged  up 
to  a  maximum  of  23.8  inches  at  breast  height  in  one  tree  at 
Thompson  Station,  while  the  average  diameter  for  the  eight 
stands  ranged  from  3.4  to  6.4  inches,  the  lowest  average  di¬ 
ameter  being  on  trees  of  the  rock  barrens.  The  tallest  trees 
were  in  the  Cambridge  and  Thompson  Station  stands,  approxi¬ 
mately  fifty-five  feet  high;  much  taller  than  the  tallest  trees 
of  the  rock  barren  sites,  the  average  height  of  which  was  from 
fourteen  to  nineteen  feet.  The  average  height  of  trees  other 
than  the  rock  barren  sites  was  from  thirty  to  thirty-five  feet. 
The  maximum  age  recorded  was  103  years  in  one  tree  at 
Gibraltar  Rock,  although  the  average  age  in  this  stand  was 
of  the  order  of  40  to  45  years.  The  Jack  Pine  stands  were  not 
old,  for  most  of  the  stands  originated  following  a  fairly  recent 
fire  which  only  a  few  scattered  older  trees  survived. 

Reproduction  in  the  Jack  Pine  stands  was  sparse  (Table 
IV).  Seedlings  of  this  and  associated  tree  species  were  seen 
in  all  the  stands  studied,  but  were  so  scarce  that  few  or  none 
were  included  in  the  smaller  quadrats  used  in  sampling.  Three 
of  the  sites  showed  no  Jack  Pine  seedlings,  while  two  of  these 
showed  no  seedlings  of  any  tree  species.  The  largest  number 
of  Jack  Pine  seedlings,  1600  per  acre,  was  found  in  the  Dover 
sample,  a  rock  barren  site.  Seedlings  were  more  abundant 
under  open  stands  of  the  rock  barrens  where  the  shrub  layer 
was  sparse  and  low,  than  they  were  in  the  other  stands  which 
posessed  a  more  mature  forest  with  a  well  developed  shrub 
layer.  Jack  Pine  appears  to  be  a  shade  intolerant  species, 
unable  to  reproduce  itself  beneath  a  mature  stand  (Sterrett, 
1920;  Hutchinson,  1918). 

With  one  exception,  that  of  Martinique  with  only  fair 
drainage,  the  Jack  Pine  sites  were  well  drained,  although  small 
local  wet  pockets  were  found  in  all.  Soils  on  the  sites  varied 
in  nature  and  in  depth,  from  shallow  humus  and  gravel  on  the 
rock  barrens  to  deep  sandy  or  clay  soils,  to  wet  clay.  In  all 
stands  the  soil  profile  of  the  podzol  type  was  well  developed 
when  the  depth  of  soil  permitted. 

Hydrogen  ion  concentration  (Table  V)  of  the  A2  layer 
varied  from  3.5  (Gibraltar  Rock)  to  4.4  at  Bay  Head  with  an 
average  pH  value  of  4.0.  The  B  layer  varied  from  4.2  at  Gib¬ 
raltar  Rock  to  5.2  at  Cambridge  with  an  average  value  of  4.7. 
A  comparison  of  rock  barren  sites  with  other  sites  shows  a 
slight  difference  in  pH  values,  the  former  being  more  acid  in 
both  the  A2  and  B  layers. 
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TABLE  V 

pH,  Ca  and  Mg  Determinations  for  Cedar  and  Jack  Pine  Stands 


pH  Ca  Mg 

Stand  A2  B  A2  B  A2  B 


Cedar  Lake,  Anna. 

4 

.3 

4 

.7 

0 

.12 

0 

.30 

0 

.13 

0 

.17 

Cedar  Lake,  Digby 

5 

.3 

5 

.0 

1 

.83 

0 

.48 

0 

.73 

0 

.13 

Cedarwood  Lake 

4 

.1 

4 

.6 

0 

.87 

0 

40 

0 

.38 

0 

18 

Cedar 

Hills  burn 

5 

5 

5 

.8 

7 

.26 

6 

.03 

4 

.00 

1 

.73 

Lawrencetown 

4 

.8* 

4 

.5* 

0 

.18 

0 

.40 

0 

.20 

0 

.17 

Ledgehill 

5 

.3* 

5 

.3* 

1 

.33 

1 

.35 

0 

.50 

0 

.38 

RocKland 

5 

.7* 

5 

.6* 

1 

.75 

1 

.47 

0 

.76 

0 

.62 

West  Paradise 

4 

.8* 

5 

.4 

0 

30 

1 

.17 

0 

.10 

0 

.52 

Bayhead 

4 

A 

4 

.5 

0 

.37 

0 

.32 

0 

.13 

0 

.23 

Cambridge 

4 

0 

5 

.2 

0 

.12 

0 

.12 

0 

.15 

0 

.08 

Martinique 

4 

.3 

4 

.8 

0 

.73 

1 

71 

0 

.52 

1 

.16 

Thompson  Station 

3 

.7 

4 

.9 

0 

.18 

0 

50 

0 

.13 

0 

.17 

Jack  Pine 

Dover 

4 

.1 

4 

.5 

0 

.10 

0 

.12 

0 

.10 

0 

.10 

Gibraltar  Rock 

3 

5 

4 

.2 

0 

.08 

0 

.12 

0 

.13 

0 

.10 

New  Haven 

4 

.1 

4 

.5 

0 

.12 

0 

.12 

0 

.10 

0 

.07 

Rocky  Lake 

3 

.7 

4 

.6 

0 

.16 

0 

.08 

0 

.13 

0 

.13 

*Where  soil  profiles  were  not  clear  soil  samples  were  taken  at  depths 
of  6"  and  12". 


Exchangeable  calcium  in  terms  of  milli  equivalents  per 
100  grams  of  soil  ranged  from  0.08  to  0.73  in  the  A2  layers, 
with  an  average  value  of  0.23;  and  from  0.08  to  1.71  in  the  B 
layer  with  an  average  of  0.39.  The  amount  of  exchangeable 
magnesium  in  the  A2  layer  varied  from  0.10  to  0.52  with  an 
average  of  0.17,  while  in  the  B  layer  the  variation  was  from 
0.07  to  1.16  with  an  average  value  of  0.25.  A  comparison  of 
the  rock  barren  sites  with  the  soil  of  the  other  sites  shows  a 
slightly  lower  concentration  of  exchangeable  calcium  and 
magnesium  in  the  former. 

Discussion. 

Northern  White  Cedar  occurs  locally  in  Nova  Scotia, 
mainly  in  Annapolis  and  Digby  Counties  (Map  1),  with  one 
substantiated  record  in  Kings  County,  and  one  reported  sta¬ 
tion  in  Cumberland  County.  The  older,  well  established 
stands  were  all  located  on  lake  edges,  but  younger  old-pasture 
stands  were  more  frequent  and  were  mainly  located  on  the 
north  facing  slopes  of  the  Annapolis  Valley.  The  lake-side 
Cedar,  because  of  its  age  and  the  development  of  the  stands, 


A  STUDY  OF  NORTHERN  WHITE  CEDAR  AND  JACK  PINE  IN  N.  S. 


395 


is  undoubtedly  native.  The  origin  of  the  old-pasture  stands  is 
in  doubt.  Roland  (1947),  notes  that,  “In  places  in  the  An¬ 
napolis  Valley  it  has  escaped  and  spread  extensively  along  the 
rocky  pastures.”  That  Cedar  may  seed  into  fields  and  pas¬ 
tures  from  planted  trees  has  been  established  at  Zwicker  Lake, 
where  a  small  area  had  been  seeded  in  to  the  east  of  a  few 
planted  trees  about  an  old  homestead.  No  other  case  of  a 
proven  planted  seed  source  was  found,  but  in  Rockland  and 
Hillsburn  the  seed  source  for  the  old-pasture  stands  were  native 
occurring  Cedars.  In  general  the  Cedar  stands  have  proven 
to  be  so  localized  and  small  that  the  species  may  occur,  but 
has  escaped  notice  on  many  of  the  inland  lakes  and  streams  in 
the  western  part  of  the  province. 

Jack  Pine  is  more  widespread  in  its  distribution,  but  ap¬ 
pears  to  occur  mainly  in  the  central  portion  of  the  province 
in  Cumberland,  Colchester  and  Halifax  Counties,  but  also 
occurs  in  rather  small  stands  east  to  northern  Victoria  County 
and  Richmond  County,  and  west  to  Shelburne  County.  In 
general  Jack  Pine  occupied  larger  areas  than  did  Cedar.  In 
seven  out  of  eight  cases  fire  had  occurred  within  the  area  occu¬ 
pied  by  the  stands.  Like  Cedar,  Jack  Pine  showed  a  tend¬ 
ency  to  spread  in  to  nearby  abandoned  fields  and  pastures  as  a 
pioneer  tree. 

Cedar  occurred  in  two  different  types  of  habitat,  lake¬ 
side  and  old-pasture.  The  former  were  occupied  by  the  older, 
better  established  stands;  the  latter  by  more  extensive  but 
younger  stands.  Jack  Pine  was  found  more  commonly  on 
rock  barren  sites,  but  also  occurred  on  sand  plains  and  both 
well  drained  and  wet  clay  soils.  The  first  type  of  site  was 
usually  more  localized. 

Many  of  the  associated  trees  were  common  to  both  Cedar 
and  Jack  Pine,  as  for  instance,  Balsam  Fir,  Red  Maple,  Larch 
and  Red  Spruce.  Others  such  as  Wire  Birch  were  found  only 
with  the  old-pasture  Cedar,  and  in  the  sand  plain  with  Jack 
Pine;  White  Pine  was  commonly  associated  with  both  types  of 
Cedar,  and  with  the  rock  barren  Jack  Pine.  No  single  species 
or  group  of  species  was  found  to  be  particularly  associated 
with  either  Jack  Pine  or  Cedar,  but  rather,  these  associated 
trees,  shrubs,  and  herbs  were  characteristic  of  the  habitat  in 
which  the  Cedar  or  Jack  Pine  occurred.  For  instance,  Broom 
Crowberry,  Lambkill,  Labrador  Tea,  and  Rhodora  were  com¬ 
mon  on  the  rock  barrens ;  Leather  Leaf  and  Royal  Fern  at  the 
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lake-sites;  and  persistent  weeds  such  as  Yarrow,  Heal-all  and 
Common  Speedwell  on  old-pasture  sites. 

Reproduction  of  Cedar  at  the  sample  areas,  with  one  ex¬ 
ception,  appeared  to  be  ample  at  both  lake-side  and  old-pasture 
sites  to  secure  the  continuity  of  the  stands.  However,  very 
few  of  these  seedlings  appeared  to  survive,  since  there  were  few 
young  trees  present  in  any  of  the  stands.  Jack  Pine,  on  the 
other  hand,  showed  a  rather  poor  reproduction,  particularly 
in  the  more  mature  stands,  a  situation  which  has  been  described 
as  typical  for  this  species  (Sterrett,  1920;  Hutchinson,  1918) 
On  the  more  open  sites,  such  as  the  rock  barrens,  reproduction 
was  somewhat  better. 

In  general,  drainage  on  both  the  Jack  Pine  sites  and  Cedar 
sites  varied  from  good  to  poor,  but  the  Cedar  tended  to  occur 
on  the  poorer  drained  and  the  Jack  Pine  on  the  better  drained 
locations.  Four  out  of  eight  (all  the  “naturally  occurring” 
stands)  of  Cedar  were  on  the  poorer  drained  sites,  whereas 
in  the  case  of  Jack  Pine,  seven  out  of  eight  of  the  sites  were  well 
drained  and  dry. 

The  soils  supporting  the  Cedar  and  Jack  Pine  stands 
were  both  highly  acid,  but  those  of  the  Cedar  being  less  acid 
than  those  of  the  Jack  Pine  (Table  V).  A  comparison  of  the 
range  in  average  pH  values  shows  4.4  -  5.7  for  Cedar,  and 
3.9  -  4.6  for  Jack  Pine. 

The  amount  of  exchangeable  calcium  in  the  soils,  when 
compared,  show  the  average  amount  in  milli  equivalents  per 
100  grams  of  soil  to  be  1.41  for  Cedar,  and  0.31  for  Jack  Pine, 
a  significant  difference.  Fernald  (1919),  in  referring  to  the 
factors  which  influence  the  distribution  of  Jack  Pine  and  Cedar, 
states  that,  “ Pinus  Banksiana  is  confined  to  acid  soils;  Thuja 
occidentalis  chiefly  to  basic  soils  and  it  reaches  its  maximum 
development  in  all  its  outlying  stations  only  in  particularly 
calcareous  areas.”  Apparently  in  the  case  of  these  Nova 
Scotian  stations,  located  at  the  eastern  extremity  of  the  range 
of  the  species,  Cedar  occurs  not  on  basic  soils  but  on  highly 
acid  soils,  and  while  the  calcium  content  of  the  soils  is  signifi¬ 
cantly  higher  than  that  found  for  Jack  Pine,  they  are  not  posi¬ 
tively  calcareous.  However  Jack  Pine  does  occur  consistently 
on  highly  acid  soils  with  a  lower  calcium  content.  No  signi¬ 
ficant  difference  was  found  in  the  amount  of  magnesium  present 
in  the  soils  of  the  Cedar  and  Jack  Pine  stands. 
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On  the  basis  of  the  present  work  it  would  appear  that 
drainage,  rather  than  pH  or  calcium  content  of  the  soils,  may 
be  the  limiting  factor  in  the  distribution  of  Cedar  in  Nova 
Scotia.  Cedar,  in  the  old  lake-side  sites,  maintains  its  position 
locally  at  the  very  water  edge  where  little  competition  is 
offered  by  other  tree  species.  It  does  not  spread  out  into  the 
surrounding  forest.  When  opportunity  offers  it  may  spread 
into  adjoining  fields  and  pastures  as  a  pioneer  tree  species, 
again  under  conditions  which  offer  little  competition. 

It  would  appear  that  Cedar  as  it  now  occurs  in  Nova  Scotia, 
is  a  post  climax  community  about  lake  shores,  and  rarely,  a 
pioneer  forest  stage  in  succession  on  old  pastures.  Jack  Pine 
is  found  to  be  a  pioneer  tree  on  burned  areas,  particularly  on 
rock  barrens  where  it  may  be  able  to  persist  for  some  time,  and 
is  also  possibly  part  of  a  physiographic  climax  on  poorly 
drained  sites. 
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PRESIDENTIAL  ADDRESS 
NOVA  SCOTIAN  INSTITUTE  OF  SCIENCE 

J.  G.  Aldous 

96TH  ANNUAL  MEETING 

October  21,  1957. 

It  is  usual  at  the  Annual  Meeting  for  the  President  to 
report  on  the  progress  of  the  Institute  during  the  preceding 
year  of  its  activities.  Forunately,  this  can  be  dealt  with  in 
fairly  short  order  due  to  the  succinct  reports  of  our  Secretary — 
a  fact  which  is  frequently  noted  in  our  Minutes.  At  this 
meeting,  which  marks  the  end  of  95  years  of  continual  activity 
and  publication,  I  am  going  to  depart  somewhat  from  the 
pattern  set  by  previous  presidents,  to  dwell  on  some  of  the 
activities  of  the  institute  when  it  was  young.  I  do  this  with¬ 
out  the  consent  of  the  Editor  or  the  Treasurer  who  are  the 
members  of  Council  ultimately  concerned  with  the  bulk  of  our 
publications. 

During  the  1956-57  session,  7  ordinary  meetings  were  held. 
One  of  these  was  a  joint  Meeting  with  the  Valley  Chapter  at 
Acadia  University,  and  one  was  a  meeting  at  which  the  mem¬ 
bers  were  the  guests  of  the  Maritime  Regional  Laboratory. 
The  19  papers  presented  at  the  ordinary  meetings  originated 
at  the  following  institutions: 


Dalhousie  University  9 

Maritime  Regional  Laboratory  5 

Naval  Research  Establishment  1 

Nova  Scotia  Technical  College  1 

Meteorological  Office  1 

Valley  Chapter  2 


The  average  attendance  during  the  year  was  51,  with  a 
minimum  of  35,  and  a  maximum  of  75. 

Of  the  20  new  members  proposed,  14  satisfied  the  require¬ 
ments  of  the  Treasurer  and  were  duly  elected.  Five  of  the  7 
student  members  proposed  did  likewise.  Our  membership 
list  now  shows  a  total  of  277. 

I  am  happy  to  report  that  to  our  knowledge,  no  names  were 
stricken  from  our  lists  because  of  death. 

So  much  for  the  immediate  past. 
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Several  years  ago  I  served  on  Council  as  the  Correspond¬ 
ing  Secretary,  and  during  my  first  year  in  that  office  I  received 
several  requests  of  the  type: 

“Dear  Sir, 

Will  you  kindly  forward  all  reports  your  Institute  has  pub¬ 
lished  on  the  petroleum  reserves  of  Nova  Scotia.  We  would 
appreciate  a  prompt  reply  to  this  request. 

Yours  very  truly” 

It  was  these  letters  more  than  anything  else  that  made  me 
aware  of  the  significance  of  the  statement  appearing  on  the 
notices  of  meetings  at  that  time,  i.e.  “Eighty-ninth  Annual 
Meeting.”  The  problem  immediately  became  one  of  trying 
to  find  out  whether,  during  89  years  of  publication,  the  Insti¬ 
tute  had  published  anything  at  all  on  the  subject  requested. 
Visions  of  short-cuts  to  a  solution  quickly  faded  when  I  found 
that  whereas  a  cumulative  index  had  been  published  in  1890, 
to  cover  the  first  7  volumes  of  the  Proceedings,  this  effort  had 
not  been  repeated  in  the  ensuing  60  years.  By  chance,  I  did 
come  across  one  or  two  articles  dealing  with  petroleum  sur¬ 
veys,  and  these  I  quickly  shipped  off,  but  I  was  by  no  means 
sure  that  I  had  fulfilled  the  request  to  the  letter.  At  this 
point  a  rash  decision  was  made  and  two  and  a  half  years  later  a 
Cumulative  Index  1863-1950  made  its  appearance. 

If  anyone  has  taken  the  time  to  glance  through  the  early 
Proceedings,  they  will  realize  why  no  apology  is  offered  for  the 
time  taken  to  complete  the  Index.  Although  I  was  primarily 
concerned  with  checking  titles  and  authors  of  papers,  together 
with  number,  volume  and  date,  the  subject  matter  of  many 
papers  was  so  fascinating  that  they  demanded  attention  from 
beginning  to  end.  A  few  titles  will  illustrate  the  problem 
which  confronted  me: 

“Some  account  of  the  Petrel  —  the  Sea  Serpent  —  and  the 
Albicore  —  as  observed  at  St.  Margaret’s  Bay  —  together  with 
a  few  observations  on  the  beach-mound  or  kitchen-midden, 
near  French  Village.”  (by  J.  Ambrose,  1863-64). 

“Spontaneous  generation  or  predestinated  generation.” 
And  “Magnetism,  the  life  of  the  world.”  (both  by  A.  Dewar, 
1874-79).  “A  fortnight  in  the  backwoods  of  Shelburne  and 
Weymouth.”  (by  J.  M.  Jones,  1866-67). 
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Our  Proceedings,  I  found,  are  rich  in  the  history  of  Halifax 
in  particular,  and  Nova  Scotia  in  general.  This  stems  from 
the  fact  that  the  Institute  was,  as  it  is  now,  a  gathering  of 
persons  of  diverse  interests. 

Early  after  its  inception  in  1863,  the  Institute  used  to  en¬ 
joy  field  trips,  with  the  result  that  Waverly  Gold  Mines  were 
visited  in  1865,  and  the  following  year,  Ashbourne  provided  a 
source  of  interest  to  the  naturalists.  In  1883  the  Institute  sent 
a  delegate  to  the  Royal  Society  meeting  in  Ottawa.  The 
delegate,  Wm.  Gossip  (who  served  as  Corresponding  Secretary 
for  8  years)  described  his  train  trip  to  Upper  Canada  in  some 
detail,  but  one  gathers  from  the  tone  of  his  remarks  regarding 
his  impressions  of  Ottawa,  and  particularly  from  the  discus¬ 
sions  taking  place  there,  that  the  visit  was  not  a  resounding 
success.  Whatever  the  reason,  this  venture  was  not  repeated. 

If  the  present  Treasurer,  Dr.  Dingle,  feels  that  his  years  as 
Treasurer  are  growing  too  numerous,  I  might  console  him  by 
pointing  out  that  W.  C.  Silver  held  his  job  for  more  than  35 
years  (1867-1903).  In  like  manner  I  might  point  out  for  Dr. 
Hoogland’s  benefit  that  the  Rev.  David  Honeyman  acted  as 
Corresponding  Secretary  for  18  years  (1871-1889).  With  the 
exception  of  the  second  and  third  Presidents,  no  President  has 
held  office  for  more  than  3  years,  but  after  1879,  each  Presi¬ 
dent  became  an  ex-officio  Fellow  of  the  Royal  Microscopical 
Society. 

To  those  of  you  who  are  interested  in  authentic  tales  of 
the  sea,  I  would  unreservedly  commend  S.  D.  MacDonald’s 
series  of  3  articles  on  Sable  Island.  (Vol.  6,  parts  1,  2  and  4). 
Here  is  described  the  early  history  of  the  Island,  the  succession 
of  animal  life,  and  the  succession  of  lighthouses  which  were 
gradually  moved  eastward  as  the  west  end  of  the  Island  disap¬ 
peared  into  the  sea.  The  author  notes  in  one  article  that  at 
the  time  of  writing  (1883)  some  experiments  were  being  con¬ 
ducted  in  Great  Britain  wherein  oil  was  being  spread  at  the 
mouths  of  certain  harbours  to  aid  navigation  into  them  during 
rough  weather.  This  fact,  he  points  out  had  been  demon¬ 
strated  40  years  earlier  at  Sable  Island,  and  he  proceeds  to 
quote  from  the  diary  of  the  Superintendent  who  described  the 
safe  passage  of  a  small  schooner  through  a  tremendous  gale 
in  September  1846.  This  feat  was  accomplished  by  tossing 
blubber  oil  into  the  air  from  barrels  and  letting  the  wind  spread 
it  on  the  waters  ahead  of  the  ship.  Despite  the  mountainous 
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seas,  no  more  than  a  bucketful  of  water  broke  over  the  boat 
during  its  passage  through  the  surf. 

Part  I  of  Volume  9  contains  a  charmingly  written  article 
entitled  “Notes  on  the  dialect  of  the  people  of  Newfoundland.” 
(G.  Patterson,  1895)  in  which  the  origins  of  many  picturesque 
expressions  are  given.  There  are  many  articles  on  Geology 
for  this  was  an  extremely  active  branch  of  science  during  the 
latter  half  of  the  19th  century.  Natural  history,  or  more 
properly — descriptive  biology — has  a  large  number  of  papers 
devoted  to  it.  But  anthropology,  meteorology  and  scientific 
philosophy  are  each  well  represented.  Engineering  and 
economics  come  in  for  a  smaller  share  of  space. 

The  common  factor  in  all  these  contributions  is  that  today 
they  represent  a  history  of  man’s  observations  and  ideas.  We, 
in  1957,  should  not  look  down  with  scorn  on  those  early  natur¬ 
alists  who  were  attempting  to  observe,  to  record  and  to  explain 
the  phenomena  around  them.  We  space-minded  moderns 
might  scoff  at  sea  serpents  being  taken  seriously,  but  how  dif¬ 
ferent  is  our  approach  to  the  flying-saucer  situation?  Again, 
it  is  true  that  aside  from  the  odd  unfortunate  hunter,  men  to¬ 
day  do  not  seek  adventure  by  spending  a  fortnight  in  the  back- 
woods  of  Nova  Scotia,  but  they  do  cast  themselves  adrift  on 
rafts  where  they  occasionally  float  and  are  sometimes  towed 
across  the  high  seas.  Nor  has  the  subject  of  spontaneous 
generation  dropped  from  the  modern  scientist’s  view;  the  Aug¬ 
ust  30th  number  of  the  1957  Annals  of  the  New  York  Academy 
of  Sciences  is  entirely  devoted  to  a  conference  on  “Modern 
ideas  on  Spontaneous  Generation.” 

In  all  these  matters  the  modern  approach  is  a  little  more 
sophisticated,  but  no  more  serious  than  the  original  one  was 
in  its  time.  Looking  backward,  one  can  appreciate  the  fact 
that  there  is  perhaps  more  truth  than  humor  in  the  remark 
made  by  the  University  professor  who,  when  asked  why  his 
examination  papers  had  not  changed  in  the  last  20  years,  re¬ 
plied  “The  questions  are  always  the  same, — it  is  the  answers  we 
change.” 

In  closing  this  address  it  is  a  duty  and  a  pleasure  to  ack¬ 
nowledge  the  assistance  rendered  by  the  members  of  Council. 
To  Prof.  Heaps’  admirable  quality  of  adequate  brevity  I  have 
already  paid  tribute.  Dr.  Dingle  has  continued  to  manage  the 
financial  affairs  of  the  Institute,  and  we  will  shortly  hear  how 
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well  he  has  done  this.  Dr.  Hoogland,  I  would  gather,  has  the 
matter  of  publication  exchanges  under  much  better  control 
than  I  did.  He  has  received  considerable  assistance  in  this 
respect  from  Miss  Campbell,  librarian  at  the  Nova  Scotia 
Research  Foundation.  Dr.  Macpherson,  who  took  over  the 
job  of  Editor  from  Dr.  Chipman,  has  got  off  to  a  good  start 
by  producing  what  may  prove  to  be  our  most  weighty  (and 
costly)  publication.  To  these  and  the  other  members  of 
Council  I  extend  my  thanks  for  bringing  the  affairs  of  the 
Institute  to  another  successful  conclusion. 


PROCEEDINGS  OF  MEETINGS 
Session  of  1957-58. 


(Meetings  were  held  in  the  Medical  Sciences  Building, 
Dalhousie  University). 

96 th  Annual  Business  Meeting ;  October  21,  1957. 

The  meeting  was  presided  over  by  the  President,  Dr.  J.  G. 
Aldous.  Twenty  members  were  present. 

The  President  addressed  the  Institute.  His  address 
appears  on  page  000  of  the  Proceedings.  The  Officers  pre¬ 
sented  their  reports. 

The  Treasurer ,  J.  R.  Dingle,  reported : 


Receipts . . .  $  951.61 

Expenditures .  292  . 76 

Invested  funds .  2,000.00 

Bank  balance,  October  1957 .  $2,016.10 


The  Corresponding  Secretary,  P.L.  Hoogland,  reported: 

The  Institute’s  exchange  mailing  list  was  brought  up-to- 
date  during  the  current  year.  This  was  possible  upon  the 
completion  of  the  check  on  the  addresses  in  the  list,  carried  out 
in  the  past  three  years.  As  a  result,  the  total  number  of 
addresses  dropped  by  about  17  percent  and  it  now  stands  at 
444.  (This  includes  six  new  exchanges,  started  in  1957). 
All  these  have  informed  us  that  they  are  receiving  our  Proceed¬ 
ings,  and  the  majority  are  sending  us  their  publications  in  re¬ 
turn. 

Besides  the  correspondence  regarding  the  mailing  list, 
there  was  the  regular  business  of  this  office:  a  number  of  re¬ 
prints  of  papers  was  sold,  as  well  as  several  copies  of  single 
issues  of  the  Proceedings. 

The  Editor,  L.  B.  Macpherson,  reported : 

Volume  24,  Part  2,  of  the  Proceedings  is  nearing  publica¬ 
tion.  The  greater  part  of  this  issue  will  consist  of  a  mono¬ 
graph  of  The  Forest  Aphids  of  Nova  Scotia,  by  K.  D.  Archi¬ 
bald.  The  page  proof  of  this  material  is  now  in  the  hands  of 
the  author  and  after  publication  before  the  end  of  this  year 
should  prove  to  be  of  scientific  and  economic  importance. 

Manuscripts  are  also  on  hand  to  warrant  starting  on  Part 
3  as  soon  as  Part  2  has  been  published. 
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The  Librarian,  Miss  E.  M.  Campbell,  reported : 

Since  the  publication  of  the  Union  List  of  Scientific 
Serials  in  Canadian  Libraries,  there  have  been  more  requests 
for  interlibrary  loans  of  Institute  material  in  the  Atlantic 
Provinces  and  further  afield. 

Lack  of  space,  a  perennial  complaint,  prevents  us  from 
removing  more  of  the  journals  from  storage  space,  but  the 
checking  and  sorting  is  still  going  on  and  with  a  small  effort, 
all  materials  can  be  made  available. 

The  number  of  publications  coming  to  the  Library,  con¬ 
tinues  to  increase,  as  societies  issue  more  reports  and  reprints 
in  addition  to  their  regular  journals.  This  year,  after  dis¬ 
cussion  in  Council,  it  was  decided  to  send  to  the  Department 
of  Chemistry,  University  of  Montreal,  the  issues  from  1947 
to  date  of  Bulletin  Analytique  (Abstracts  from  the  Documenta¬ 
tion  Centre-Paris).  This  publication  consists  of  abstracts 
from  scientific  journals,  and  covers  much  the  same  field  as  does 
Chemical  Abstracts  and  British  Abstracts.  It  was  decided  that 
because  of  growing  lack  of  space,  and  the  fact  that  it  was  not 
checked  for  the  Foundation’s  Reference  files,  as  are  many  other 
publications,  it  would  be  a  wise  and  generous  gesture  to  make 
it  available  to  a  library  who  would  have  more  use  for  a  French 
publication.  Dr.  Piche,  Director  of  the  Department  of  Chem¬ 
istry,  whenhe  attended  meetings  at  the  Fisheries  Research  Board 
in  Halifax,  expressed  interest  in  the  French  Abstracts  when  he 
visited  the  Foundation’s  library. 

The  Royal  Society  of  Canada  Transactions,  for  which  the 
Foundation  paid  the  last  few  years,  is  once  again  on  an  ex¬ 
change  basis  with  the  Institute,  although  we  pay  a  small 
amount  to  get  the  bound  volume. 

The  work  of  preparing  volumes  for  binding  has  been  going 
on,  but  no  binding  has  been  done  the  last  year,  due  to  the 
illness  of  the  only  binder  in  the  city.  As  we  have  carried  on  a 
fairly  extensive  binding  program  for  the  last  ten  years,  a  lapse 
of  one  year,  which  we  can  easily  make  up,  will  not  affect  the 
library  too  much. 

We  are  still  working  on  standardized  entry  forms  of  the 
Institute’s  holdings,  for  a  Kardex  system.  On  its  completion 
we  shall  run  off  a  list  of  titles  received  for  members  of  the 
Institute. 
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Officers  elected  for  the  year  1957-58  were : 

President.  . . . Dr.  J.  G.  Aldous 

First  Vice-President . Dr.  J.  R.  Dingle 

Second  Vice-President . Dr.  W.  J.  Archibald 

Treasurer . Dr.  A.  N.  O’Neill 

Corresponding  Secretary . Dr.  P.  L.  Hoogland 

Recording  Secretary . Mr.  H.  S.  Heaps 

Editor . Dr.  L.  B.  Macpherson 

Librarian . Miss  E.  M.  Campbell 

Council . Dr.  J.  H.  Greenblatt 

Dr.  A.  D.  Macdonald 
Dr.  C.  R.  Masson 
Dr.  J.  G.  Retallack 
Dr.  C.  E.  vanRooyen 

Auditors.  . Dr.  H.  L.  Bronson 

Dr.  H.  D.  Smith 

New  Members'. 

During  the  year  the  following  new  members  were  proposed 
and  elected  by  Council;  Ordinary:  A.  T.  Stewart,  C.  G.  I. 
Friedlander,  G.  C.  Milligan,  Marscha  Gropuzzo,  L.  G.  E.  Bell, 
G.  0.  Langstroth,  B.  Bolto,  M.  Coll-Palagos,  G.  A.  Collins, 
R.  M.  Frye,  F.  W.  Fyfe,  V.  S.  Gaind,  N.  J.  Hopkins,  K.  Mor¬ 
gan,  A.  E.  Steeves,  R.V.  Webber,  0.  H.  Wheeler,  M.Sundarim, 
W.  D.  Leach. 

Student  Members:  E.  E.  Laufer,  M.  G.  Calkin,  D.  J. 
Keenan,  G.  F.  O.  Langstroth,  J.  Blum,  J.  Holland,  Nancy  Lane, 
C.  Marshall,  Mary  MacNutt,  C.  Perry,  A.  Samod,  I.  Mac- 
Quarrie,  T.  P.  Forrest,  K.  Warren,  N.  P.  Patterson. 

1st  Ordinary  Meeting ,  November  18,  1957. 

This  was  a  joint  meeting  with  the  Valley  Chapter  and  was 
held  in  Halifax. 

Papers:  1.  “The  Relation  of  Respiratory  Tolerance  to 
the  Presence  of  Haemoglobin  in  Goldfish  Blood,”  by  E.  H. 
Anthony;  2.  “Vibration  Spectrum  of  Vanadium  by  Newton 
Spectrometry”,  by  A.  T.  Stewart  and  B.  N.  Brockhouse; 
3.  “New  Field  Techniques  in  Petroleum  and  Mineral  Explor¬ 
ation”,  by  H.  L.  Cameron. 
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2nd  Ordinary  Meeting ,  December  9,  1957. 

Papers:  1.  “The  in  vitro  Conversion  of  C 14 -Acetate  and 
C14  -Cholesterol  to  Adrenocortical  Steroids”,  by  E.  G.  Bligh; 

2.  “The  Separation  of  Signals  from  Noise  by  Means  of  a 
Linear  Filter”,  by  M.  R.  McKay  and  H.  S.  Heaps;  3.  “The 
Enterolipomicron”,  by  C.  B.  Weld. 

3rd  Ordinary  Meeting ,  January  13,  1958. 

Papers:  1.  “Photosynthesis  in  Marine  Algae”,  by  R.  G.  S. 
Bidwell;  2.  “The  Influence  of  pH  on  the  Intracellular  Con¬ 
centration  of  Citrate  in  Yeast”,  by  J.  G.  Aldous  and  G.  C. 
Jollymore;  3.  “A  Simple  Gas  Chromotography  Apparatus 
and  its  Application  to  Analysis  of  the  Higher  Fatty  Acids”, 
by  R.  G.  Ackman. 

4 th  Ordinary  Meeting ,  February  10,  1958. 

Papers:  1.  “Effect  of  Agar  on  the  Growth  of  Bacteria”, 
by  W.  Yaphe;  2.  “Pulse  Shapes  Produced  by  Underwater 
Acoustic  Projectors”,  by  A.  Mohammed;  3.  “On  the  Extrac¬ 
tion  of  Myosin  from  Cod  Muscle  with  Potassium  Iodide 
Solutions”,  by  J.  R.  Dingle. 

5th  Ordinary  Meeting ,  March  10,  1958. 

Papers:  1.  “The  Use  of  Nuclear  Transfer  Techniques 
in  Radiation  Studies”,  by  M.  J.  Ord;  2.  “Physical  Oceano¬ 
graphy  of  the  Coastal  Waters  off  Halifax”,  by  R.  E.  Banks; 

3.  “Protein  and  Carbohydrate  Metabolism  in  Vitamin  B6 
Deficiency”,  by  W.  W.  Hawkins,  Verna  G.  Leonard,  and 
Carol  M.  Dicks. 

6 th  Ordinary  Meeting ,  April  14,  1958. 

Papers:  1.  “The  Chemical  Composition  of  Seawater  in 
the  Vicinity  of  the  Atlantic  Provinces  of  Canada”,  by  E.  G. 
Young  and  W.  M.  Langille;  2.  “Observations  on  the  Develop¬ 
ment  of  Ciona  Intestinalis”,  by  L.  G.  E.  Bell;  3.  “Formation 
of  Free  Fatty  Acids  in  Frozen  Fish”,  by  W.  J.  Dyer,  D.  I. 
Fraser,  and  E.  G.  Bligh. 

Extraordinary  Meeting,  April  18,  1958. 

Dr.  Charlotte  Auerbach,  Reader  at  the  Institute  of  Animal 
Genetics,  Edinburgh,  addressed  the  Institute  on  “The  Present 
State  of  Chemical  Mutation  Research.” 
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Dr.  Auerbach’s  address  formed  one  of  the  preliminary 
events  sponsored  by  the  Genetics  Society  of  Canada  in  recog¬ 
nition  of  the  meeting  of  the  Tenth  International  Genetics 
Congress  held  in  Montreal,  August  20  to  27. 

7th  Ordinary  Meeting ,  May  12,  1958. 

Papers:  1.  “A  Recent  Volcanic  Ash  Deposit  in  the  Yukon 
Territory”,  by  A.  R.  Berger;  2.  “Correlations  Affecting  Re¬ 
generation  and  Reactivation  in  Splachnum  Ampullaceum  (L) 
HEDW”,  by  I.  G.  McQuarrie  and  K.  von  Maltzahn. 


VALLEY  CHAPTER  PROCEEDINGS 

1957-58 

The  Valley  Chapter  held  six  meetings,  alternately  in 
Wolfville  and  at  the  Science  Service  Laboratory,  Kentville, 
with  the  last  meeting  at  the  N.  S.  Sanatorium. 

Annual  Business  Meeting ;  Oct.  27,  1957. 

The  meeting  was  held  in  the  Biology  Building  of  Acadia 
University.  The  president,  Prof.  R.  H.  Magarvey,  presided. 

Officers  elected  for  the  year: 

President . 

Vice-President. . 

Secretary . 

Treasurer . 

Council  Member 

1st  Meeting ,  Dec.  2nd,  1957. 

Papers:  “The  Partial  Excavation  of  Nine  Prehistoric 
Camp-sites  in  the  Southwestern  Part  of  Nova  Scotia”,  by 
J.  S.  Erskine. 

2nd  Meeting ,  Nov.  18th,  1957. 

Joint  meeting  parent  Society. 

3rd  Meeting ,  Jan.  6th,  1958. 

Papers:  1.  “Low  Temperatures  as  Mortality  Factors  for 
some  Orchard  Arthropods”,  by  A.  W.  MacPhee;  2.  “A  Search 
for  Haploid  Sporophytes  of  the  Cultivated  Cucumber”,  by 


Mr.  A.  D.  Pickett 
Dr.  E.  S.  Hansen 
Mr.  J.  S.  Erskine 
Mr.  R.  H.  MacNeill 
Mr.  K.  A.  Harrison 
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L.  E.  Aalders;  3.  “Variations  in  Population  Density  of  the 
Acadian  Field  Mouse  in  Annapolis  Valley  Orchards”,  by 
H.  T.  Stultz. 

4 th  Meeting ,  Feb.  3,  1958. 

Papers:  1.  “Memory  Deterioration  of  the  Ageing  Pro¬ 
cess”,  by  Ralph  Dent;  2.  “Color  of  Predaceous  Mites  After 
Feeding  Upon  Mite  Prey  in  the  Laboratory”,  by  June  Herbert. 

5th  Meeting ,  March  3,  1958. 

Papers:  1.  “Remarks  on  the  Influence  of  Insects  on  the 
Floristic  Composition  of  Grassland”,  by  C.  J.  S.  Fox;  2.  “Sur¬ 
vey  of  Wild  Strawberries  of  Nova  Scotia  for  Virus  Infection”, 
by  Joan  McGowan;  3.  “Pleistocene  Geology  of  the  Tusket 
Map  Sheet,  Yarmouth  County”,  by  R.  H.  MacNeill. 

6th  Meeting ,  April  9,  1958. 

Papers:  1.  “Cystic  Diseases  of  the  Lung”,  by  H.  W. 
Holden;  2.  “Farmers’  Lung”,  by  D.  J.  Quinlan. 


ABSTRACTS 

(Papers  read  before  the  Institute  but  not  published  in  the  Proceedings.) 

A  Recent  Volcanic  Ash  Deposit,  Yukon  Territory.  A.  R* 
Berger.  Recent  volcanic  ash  is  found  over  a  widespread  area 
covering  most  of  the  southern  part  of  the  Yukon  and  extending  into  both 
Alaska  and  the  Northwest  Territories.  It  forms  a  conspicuous  white 
layer  close  to  the  present  ground  surface  with  a  maximum  thickness  of 
ten  feet  in  the  Upper  White  River  basin.  From  the  accompanying 
isopach  map  the  ash  is  calculated  to  cover  an  area  of  129,000  square  miles 
comprising  a  total  volume  of  6  cubic  miles  which  is  equivalent  to  If  cubic 
miles  of  solid  rock.  This  deposit  is  due  to  a  volcanic  eruption  from  a 
center  somewhere  south  of  the  Upper  White  River  basin  approximately 
1700  years  ago. 

A  petrographic  examination  of  the  pumice  shows  that  it  consists  of 
zoned  and  unzoned  plagioclases,  soda-hornblende,  and  magnetite,  in  a 
matrix  of  glass.  Optical  determinations  of  the  composition  of  the 
plagioclase  indicate  that  this  volcanic  ash  is  andesitic.  Some  specula¬ 
tions  on  the  mode  of  origin  and  petrogenesis  of  the  ash  are  made  with 
consideration  of  previous  theories. 

The  Use  of  Nuclear  Transfer  Techniques  in  Radiation 
Studies.  M.  J.  Ord.  The  object  of  this  work  was  to  locate  the 
site  of  action  of  X-rays  and  a  radiomimetic  poison  BB’dichlorodiethyl 
methyl  amine  (a  nitrogen  mustard)  within  the  cell  using  the  technique 
of  nuclear  transfers.  With  both  treatments  nuclei  were  shown  to  be 
more  sensitive  than  cytoplasms  and  it  was  further  found  that  control 
nuclei  could  be  damaged  by  contact  with  treated  cytoplasm.  Nuclear 
damage  led  to  many  division  irregularities. 

Observations  on  the  Development  of  Ciona  Intestinalis. 
L.  G.  Bell.  The  tadpole  larva  of  the  sea  squirts  is  thought  to  be 
one  of  the  forms  which  may  have  given  rise  to  the  vertebrates.  The  de¬ 
velopment  and  metamorphosis  of  the  larva  of  Ciona  was  described,  to¬ 
gether  with  culture  techniques.  Evidence  that  function  is  independent 
of  structure  in  the  tail  muscles  was  presented.  The  structure  of  the 
muscles  was  illustrated.  An  abnormality  of  development  induced  by 
phenyl  thiourea  was  described  as  well  as  experiments  attempting  to 
analyse  this  action. 

Formation  of  Free  Fatty  Acids  in  Frozen  Fish.  W.  J.  Dyer, 
D.  I.  Fraser  and  E.  G.  Bligh.  The  formaton  of  free  fatty  acid  in 
several  species  of  fish  fillets  during  frozen  storage  is  reported.  The  in¬ 
crease  was  rapid  in  some  non-fatty  species,  as  cod,  and  very  slow  in  some 
of  the  fatty  species,  like  rosefish.  This  correlated  well  with  taste  panel 
and  protein  extractability  assessments  of  deterioration  during  storage. 

The  lipids  of  stored *cod  fillets  were  separated  chromatographically 
and  tentative  identification  has  been  made.  The  probable  precursors 
of  the  fatty  acids  are  discussed. 

Vibration  Spectrum  of  Vanadium  by  Neutron  Spectrometry. 
A.  T.  Stewart  and  B.  N.  Brockhouse.  The  vibration  spectra  of  a  body 
centered  cubic  metal,  vanadium,  has  been  determined  by  neutron  spectro¬ 
metry.  Incident  neutrons  of  mean  energy  of  3.95  x  lO3  ev.  were  obtained 
by  a  filter  difference  technique  using  beryllium  and  lead  filters.  The 
energy  distribution  of  neutrons  scattered  at  90°  was  measured  by  a  chop¬ 
per  time  of  flight  apparatus.  The  vibration  spectrum  obtained  from 


ABSTRACTS 


411 


these  measurements  for  vanadium  agrees,  at  low  frequencies,  with  low 
temperature  specific  heat  measurements.  The  spectrum  shows  two 
peaks  at  frequencies  of  about  4.8  and  6.5xl012  sec.  _1and  a  sharp  cut-off 
at  7.5  =  0.3  x  10-12  sec.  -1. 

Correlations  Affecting  Regeneration  and  Reactivation  in 
Splachnum  Ampullaceum  (L.)  HEDW.  I.  G.  MacQuarrie  and 
K.  E.  von  Maltzahn.  Restitutional  processes  generally  occur  only  to  a 
small  extent  in  whole  intact  moss  plants.  Isolation  of  parts  of  the 
gemetopliore  leads  to  a  realization  of  restitutional  potentialities.  This 
indicates  that  a  system  of  correlations  inhibits  restitution  in  the  whole 
moss  plant.  This  study  is  concerned  with  the  distribution  of  correlative 
factors  and  a  possible  mechanism  of  correlative  inhibition  in  the  moss 
plant. 

Apical  dominance  is  found  to  be  present  both  in  terms  of  regener¬ 
ation  and  reactivation.  Correlative  inhibition  is  shown  to  be  present 
within  the  stem  and  the  leaf.  A  particularly  strong  inhibitory  influence 
of  stem  on  leaf  regeneration  exists.  By  means  of  this  latter  system  it  is 
demonstrated  that  isolation  is  the  most  important  factor  bringing  about 
restitution  while  wounding  is  of  little  consequence. 

Experiments  with  auxin  and  antiauxin  indicate  that  correlative 
inhibition  of  regeneration  is  probably  not  controlled  by  a  hormonal 
mechanism.  Nutritional  factors  do  not  seem  to  be  decisive  either. 
Auxin  did  show,  however,  a  great  effect  on  reactivation  in  the  plant. 

While  it  is  shown  that  isolation  results  in  the  removal  of  inhibitory 
influences  both  on  regeneration  and  reactivation,  the  problem  of  the 
mechanism  of  correlative  inhibition  of  restitution  in  the  moss  plant 
remains  an  open  one. 

Proetein  and  Carbohydrate  Metabolism  in  Vitamin  Bb 
Deficiency.  W.  W.  Hawkins,  Verna  G.  Leonard,  and  Carol  Marie 
Dicks.  Young  rats  were  deprived  of  vitamin  Be  until  the  rate  of 
growth  became  significantly  affected.  At  this  stage,  when  compared  to 
controls,  the  vitamin-deficient  animals  excreted  a  larger  proportion  of 
the  ingested  nitrogen,  the  increase  being  in  the  urea  fraction.  They  also 
sometimes  showed  a  higher  level  of  glucose  in  the  blood,  and  typically  a 
decreased  glucose  tolerance,  as  manifested  by  persistently  higher  levels 
after  intraperitoneal  test  doses. 

The  Present  State  of  Chemical  Mutation  Research.  Auer¬ 
bach,  Charlotte.  (Institute  of  Animal  Genetics,  Edinburgh,  Scot¬ 
land)  .  The  first  chemical  mutagens  were  discovered  at  the  beginning 
of  the  Second  World  War.  Since  then  a  great  number  of  chemicals  have 
been  found  to  produce  mutations.  Many  of  them  are  carcinostatic 
agents,  and  a  number  have  been  found  to  be  carcinogenic  as  well  as 
carcinostatic.  This  twofold  action  of  mutagens  in  regard  to  malignant 
growth  is  paralleled  by  a  twofold  action  on  the  genetic  material:  the  pro¬ 
duction  of  gene  mutations,  certain  types  of  which  may  conceivably  result 
in  cancer,  and  the  production  of  chromosome  breaks,  many  of  which 
certainly  result  in  the  death  of  dividing  cells,  and  through  this,  in  inhi¬ 
bition  of  tumour  growth.  Substances  of  this  kind  are  often  called  radio- 
mimetic  ,  but  this  term  has  to  be  taken  with  more  than  a  grain  of  salt. 
It  is  true  that  the  nuclear  effects  of  these  chemicals  are  strikingly  similar 
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to  those  of  X-rays,  but  this  may  in  great  part  be  due  to  the  limited 
responses  of  which  the  genetic  material  is  capable.  Moreover,  there  are 
some  marked  differences  between  the  effects  of  chemical  mutagens  and 
of  X-rays.  The  most  fundamental  difference  is  the  high  frequency  of 
delayed  mutation  or  chromosome  breakage  after  chemical  treatment. 
This  is  at  least  in  part  responsible  for  a  second  difference:  the  relative 
shortage  of  large  chromosome  rearrangements,  in  particular  translo¬ 
cations,  after  chemical  treatment.  That  this  is  not  simply  caused  by  a 
shortage  of  chromosome  breaks  is  indicated  by  several  findings :  the  high 
frequency  of  dominant  lethals,  the  prevalence  of  intrachromosomal  as 
opposed  to  interchromosomal  rearrangements,  and  the  frequency  of 
small  deletions  and  duplications  which  even  exceeds  that  produced  by 
X-rays. 

There  is  little  evidence  to  show  whether  chemical  mutagens  are 
radiomimetic  in  the  mechanism  of  their  action.  The  existence  of  these 
substances  has  been  used  to  discredit  the  “hit”-theory  of  radiation 
mutagenesis,  but  this  is  not  justified.  It  is,  on  the  contrary,  possible 
that  some  of  the  more  drastic  mutagens  may  resemble  X-rays  in  being 
“hit”-poisons.  Experimental  evidence  for  this  possibility  is  scarce  and 
is  difficult  to  obtain,  but  there  are  theoretical  reasons  for  assuming  that 
it  may  be  so.  Hydrogen  perioxide  and  organic  peroxide  are  probably 
closely  radiomimetic  in  their  chemical  action,  since  they  are  also  impli¬ 
cated  as  intermediates  in  radiation  mutagenesis.  Mutagenic  purines, 
on  the  other  hand,  act  differently  from  X-rays,  since  they  are  counter¬ 
acted  by  anti-mutagens  which  are  without  effect  in  radiation  mutagenesis. 
Since  these  antimutagens  also  diminish  the  frequency  of  spontaneous 
mutations  in  bacteria,  mutagenic  purines  form  a  link  between  chemically 
induced  and  naturally  occurring  mutations.  It  is  often  assumed  that  all 
mutagens  act  at  cell  division  by  interfering  with  synthesis  of  deoxyri¬ 
bonucleic  acid,  but  this  is  not  so  for  a  number  of  mutagens  which  pro¬ 
duce  their  effects  on  resting  spermatozoa.  Special  interest  attaches  to 
experiments  in  which  mutagens  were  found  to  affect  different  gene  loci  to 
different  degrees.  From  a  practical  point  of  view,  this  may  be  the  first 
step  to  the  controlled  production  of  desirable  variants  in  industrial  micro¬ 
biology  and  agriculture.  Theoretically,  these  results  may  throw  light 
on  either  the  chemical  nature  of  the  genetic  material  or  the  processes 
which  intervene  between  a  chemical  stimulus  to  a  gene  and  the  emergence 
of  a  mutated  cell. 

The  Chemical  Composition  of  Sea  Water  in  the  Vicinity  of  the 
Atlantic  Provinces  of  Canada.  E.  Gordon  Young  and  W.  M. 
Langille.  Samples  of  sea  water  from  eight  locations  at  the  surface 
around  the  coast  of  the  Atlantic  Provinces  of  Canada  have  been  analyzed 
for  their  contents  of  major  and  minor  constituents.  The  salt  water  in 
the  Bras  d’Or  Lakes  of  Cape  Breton  Island,  N.  S.,  was  very  different 
from  that  in  the  contiguous  Atlantic  Ocean  and  showed  evidence  of  much 
dilution.  The  chlorinities  and  salinities  of  other  samples  were  relatively 
low  and  averaged  17.17  %0  and  31.03  %0  respectively.  The  average 
composition  of  sea  water  for  this  area  was  as  follows  in  gm.  per  kgm.; 
Na  9.55,  K  0.34,  Ca  0.37,  Mg  1.15,  S04  2.36,  B(H3B03)  0.017.  Levels 
of  the  trace  elements  in  ^gm.  per  1.  varied  within  the  following  limits: 
As  (As203)  1.4  -  2,0,  Co  0.33  -  0.67,  Cu  13  -  22,  F  860  -  1200,  I  6  -  53, 
Mo  6.3  -  14.0,  P04  5  -  69,  Si  44  -  95,  Zn  6.5  -  10.9.  Nickel  was  also 
present  in  all  samples  but  vanadium  was  not  detected.  The  various 
ratios  of  the  mineral  elements,  especially  to  chlorine,  have  been  calcu¬ 
lated,  and  show  only  slight  divergence  from  those  for  ocean  waters. 
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Physical  Oceanography  of  the  Coastal  Waters  off  Halifax. 
R.  E.  Banks.  Distributions  of  temperature,  salinity  and  density  based 
upon  data  from  four  cruises  are  shown  and  discussed.  Relative  currents 
are  computed  from  the  density  field  by  means  of  the  geostrophic  equation. 
The  current  pattern  is  variable  in  detail  but  shows  a  persistent  south- 
westward  flow  having  maximum  speeds  20  to  50  cm/sec. 


On  the  Extraction  of  Myosin  from  Cod  Muscle  with  Potas¬ 
sium  Iodide  Solutions.  J.  R.  Dingle.  Fisheries  Research  Board. 
The  standard  method  used  for  extraction  of  myosin  from  muscle  was  not 
successful  when  applied  to  fish  muscle.  Recourse  was  had  to  extraction 
with  potassium  iodide  solutions,  first  used  by  A.  G.  Szent-Gyorgyi.  A 
protein  was  isolated  from  these  extracts  that  had  some  of  the  properties 
to  be  expected  for  myosin  when  examined  by  electrophoresis,  sedimenta¬ 
tion,  viscosity,  and  solubility.  It  resembled  myosins  prepared  from  other 
cold-blooded  animals  by  other  methods,  and  like  them,  differed  from 
rabbit  myosin  in  sedimentation  and  solubility  behaviour.  By  adding 
adenosinetriphosphate  to  the  extracting  solutions  it  was  possible  to  pre¬ 
pare  a  protein  that  appeared  to  be  actin. 


Pulse  Shapes  Produced  by  Underwater  Acoustic  Projectors. 
A.  Mohammed.  Using  the  concept  of  an  electrical  equivalent  circuit 
the  behaviour  of  transducers  when  excited  by  short  pulses  of  sinusoidal 
voltages  has  been  theoretically  calculated.  Comparison  is  made  between 
the  theoretical  results  and  the  experimental  work  carried  out  with  a 
30  Kc  barium  titanate  transducer. 

Effect  of  Agar  on  the  Growth  of  Bacteria.  W.  Yaphe. 
Robbins  (Mycologia  43,  11,  1955)  showed  that  acid  hydrolyzed  agar 
inhibited  the  growth  of  a  number  of  micro-organisms  including  E.  coli. 
However  the  inhibitory  agent  was  not  isolated.  In  the  present  study  the 
products  of  acid  hydrolysis  were  separated  by  paper  chromatography. 
Under  conditions  of  mild  acid  hydrolysis  a  homologous  series  of  oligo¬ 
saccharides  was  obtained.  The  Rgal.  values  for  oligosaccharides  from 

acid  hydrolysates  differed  from  those  obtained  from  enzyme  hydrolysates 
of  agar.  Results  are  in  agreement  with  the  structure  of  agar.  Araki 
(Bull.  Chem.  Soc.  Japan  29,  339  1956)  showed  that  agar  consists  of  re¬ 
peating  units  of  1,  3  linked  p  -D-galactopyranose,  1,  4  linked  3,  6  an- 
hydro-a-L-galactopyranose.  Disaccharides  agarobiose  and  neoagarobiose 
being  obtained  from  acid  and  enzyme  hydrolysates  of  agar. 

The  3,  6  anhydro-a-L-galactopyranose  linkage  was  very  sensitive 
to  acid  hydrolysis  and  the  2,  6  anhydro-L-galactose  was  hydrolyzed  to 
hydroxymethyl  furfuraldehyde  (H.M.F.),  formic  and  levulinic  acid. 

Agar  was  hydrolyzed  with  oxalic  acid  under  conditions  which  favour¬ 
ed  the  production  of  H.M.F.  from  3,  6  anhydro-L-galactose  and  which 
did  not  hydrolyze  galactose.  The  U.V.  spectrum  of  the  hydrolysate 
was  similar  to  that  of  H.M.F.  The  effect  on  the  growth  of  E.  coli  of 
oxalic  acid  hydrolyzed  agar,  oxalic  acid  hydrolyzed  galactose,  H.M.F. 
and  enzyme  hydrolyzed  agar  was  determined.  The  results  indicated 
that  the  inhibitory  effect  of  acid  hydrolyzed  agar  was  due  in  part  to 
H.M.F.  which  was  formed  from  the  3,  6  anhydro-L-galactose  constituent 
of  agar. 
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Photosynthesis  in  Marine  Algae.  R.  G.  S.  Bidwell.  Red, 
brown  and  green  marine  algae  were  supplied  with  C14C>2  in  light  and  the 
products  of  photosynthesis  were  examined  by  chromatography.  The 
three  groups  each  produced  a  different  and  characteristic  group  of  soluble 
compounds.  The  browns  produced  mainly  mannitol,  a  sugar  alcohol; 
the  reds  produced  either  floridoside,  which  is  a  glycerol  galactoside,  or  a 
new  glycerol  mannoside;  and  the  greens  were  similar  to  land  plants  in 
producing  mainly  sucrose.  No  such  distinct  patterns  emerged  in  the 
free  amino  acids  or  the  proteins. 

A  more  detailed  examination  of  the  brown  seaweed,  Fucus  vesicu- 
losus,  showed  that  the  main  insoluble  product  of  photosynthesis  was 
alginic  acid.  Some  radioactive  fucoidin  was  also  produced.  There  is 
evidence  that  both  alginic  acid  and  combined  fucose  are  present  in  two 
distinct  physiological,  and  possibly  chemical,  forms. 

The  Influence  of  pH  on  the  Intracellular  Concentration  of 
Citrate  in  Yeast.  J.  G.  Aldous  and  G.  C.  Jollymore.  Extracellular 
hydrogen  ion  concentration  has  previously  been  shown  to  exert  qualitative 
changes  in  the  intracellular  metabolism  of  glucose.  Evidence  for  this 
conclusion  was  based  upon  qualitative  and  quantitative  aspects  of  the 
respiratory  activity  of  the  cell. 

In  the  present  phase  of  the  investigation,  cells  which  had  been  exposed 
to  various  environmental  conditions  were  analyzed  for  their  content  of 
one  of  the  metabolites  of  glucose,  namely,  citric  acid.  The  results  are 
in  accord  with  the  respiratory  data  and  suggest  that  under  acidic  condi¬ 
tions,  the  cell  utilizes  the  tricarboxylic  acid  cycle  as  a  pathway  for  meta¬ 
bolizing  glucose;  but  under  more  neutral  environmental  conditions,  this 
pathway  ceases  to  function  and  some  alternate  route  is  brought  into 
play. 

A  Simple  Gas  Chromatography  Apparatus  and  its  Application 
to  Analyses  of  the  Higher  Fatty  Acids.  R.  G.  Ackman. 

The  principles  of  gas  chromatography  are  briefly  discussed,  with  remarks 
on  detectors  and  packing  materials  suitable  for  various  applications. 

A  simple  and  rugged  gas  chromatography  apparatus  is  described 
which  was  built,  with  the  exception  of  a  recorder,  with  ordinary  labora¬ 
tory  facilities. 

The  use  of  this  apparatus  for  the  qualitative  and  quantitative 
analysis  of  certain  mixtures  of  fatty  acids  is  described  and  illustrated 
with  sample  curves. 

The  Separation  of  Signals  from  Interference  by  Means  of  a 
Linear  Filter.  M.  R.  McKay  and  H.  S.  Heaps.  Some  of  the  most 
important  problems  encountered  in  the  communication  of  information 
relate  to  the  determination  of  the  best  possible  method  of  processing  the 
received  signal  plus  interference  so  that  the  signal  may  be  easily  separ¬ 
ated  from  the  interference. 

In  many  instances  the  signal  is  received  as  an  electrical  pulse  and  the 
interference  appears  as  background  noise.  The  classical  design  of  filter 
circuits  dealing  with  a  continuous  signal  has  been  replaced  in  recent  years 
by  the  design  of  processing  networks  producing  an  instantaneous  value 
of  signal  as  large  as  possible  in  comparison  to  the  background  noise.  Of 
more  practical  interest  is  the  design  of  networks  to  increase  the  signal  to 
noise  ratio  over  a  sufficiently  large  time. 
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The  present  paper  describes  the  results  of  a  theoretical  analysis  to 
determine  the  effect  of  the  best  possible  processing  network.  It  is  shown 
that  the  existence  of  a  certain  mathematical  function  corresponds  to  a 
very  simple  physical  requirement.  For  the  case  of  a  rectangular  pulsed 
signal  received  upon  white  noise  it  has  been  found  possible  to  design  a 
very  simple  filter  which  produces  a  signal  to  noise  ratio  equal  to  96% 
of  the  theoretical  maximum. 

The  Enterolipomicron.  C.  B.  Weld.  In  Gastroenterology 
1954,  Singer,  Sporn,  and  Necheles,  obtained  chylomicron-like  particles 
from  jejunal  Thiry  loops  of  dogs.  They  named  them  Enterolipomicrons, 
and  suggested  they  might  have  some  bearing  on  the  excretion  of  lipids 
from  the  body. 

By  inflating  a  small  balloon  in  the  mouth  of  Thiry  loops  and  injecting 
warm  saline  above  the  balloon  we  have  stimulated  the  loops  to  secretion 
and  rhythmical  contraction.  The  debris  was  removed  from  the  fluid  so 
obtained  by  slow  centrifugation  and  the  enterolipomicrons  washed  3 
times  with  saline  at  12,000  G.  The  enterolipomicron  is  found  to  differ 
from  the  chylimicron  as  follows: 

1)  The  enterolipomicrons  sediment  on  centrifuging  in  saline  or 
plasma. 

2)  They  consist  of  approximately  40%  total  lipid,  and  60%  pro¬ 
tein.  The  lipid  fraction  contains  about  16%  phospholipid  (expressed  as 
lecithin),  and  6.5%  total  cholesterol.  (Corresponding  figures  for  chylo¬ 
microns  are  90%  lipid,  10%  protein,  5.2%  lecithin,  and  1.5%  cholesterol). 

3)  They  are  not  cleared  by  heparin  clearing  factor  or  by  pancreatic 
lipase. 

4)  They  are  obtained  from  fasting,  lipemic  or  heparinized  dogs, 
and  the  yield  and  composition  is  not  greatly  different  under  these  three 
conditions. 

The  yield  of  enterolipomicron  is  much  greater  in  the  first  few  minutes 
of  stimulation,  and  within  10  or  15  minutes  falls  to  a  very  low  level. 
During  the  first  few  minutes  most  of  the  solid  debris  comes  out  from  the 
loop;  this  is  washed  out  of  the  loop  with  difficulty  unless  the  loop  is  show¬ 
ing  peristaltic  activity  and  active  secretion.  With  repeated  washing  of 
the  debris  after  it  is  obtained,  more  and  more  enterolipomicrons  are  re¬ 
leased  and  the  composition  of  the  debris  reveals  a  slightly  lower  lipid 
content  than  the  enterolipomicrons  washed  from  it.  For  these  reasons 
it  is  suggested  that  most  of  the  particles  are  not  secreted  at  the  time  but 
are  performed  and  rinsed  with  the  debris  from  the  loop  by  the  secreting 
mucosa. 

The  in  vitro  Conversion  of  C14-Acetate  and  C14-Cholesterol 
to  Adrenocortical  Steroids.  E.  G.  Bligh.  This  study  concerned 
the  biogenesis  of  adrenocortical  steroids  in  a  cell-free  preparation  of  hog 
adrenals.  The  preparation  utilized  both  acetate  and  cholesterol  for  the 
formation  of  corticosteroids.  Incorporation  of  acetate  into  corticoster¬ 
oids  was  not  via  cholesterol.  Paper  chromatographic  analyses  revealed 
that  much  larger  quantities  of  the  so-called  “trace  corticosteroids”  are 
formed  than  heretofore  recognized.  The  mechanism  of  corticoster- 
oidogenesis  is  discussed  on  the  basis  of  the  specific  radioactivities  of  the 
various  steroids. 
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New  Field  Techniques  in  Petroleum  and  Mineral  Explor¬ 
ation.  H.  L.  Cameron.  Field  work  is  preceded  by  intensive  airphoto 
interpretation  of  the  area  to  be  done.  An  uncontrolled  mosaic  is  used 
during  field  work  for  identification  and  orientation.  It  is  supplemented 
by  stereo  examination  of  photos  as  field  work  proceeds.  Notes  are  made 
by  point  identification  on  airphotos  keyed  field  book  notations.  All  field 
transport,  other  than  reaching  area,  is  by  helicopter.  Outcrops  are 
checked  from  the  air  and  on  the  ground.  The  costs  and  other  factors  are 
briefly  discussed.  Two  areas  are  illustrated  with  helicopter  photo¬ 
graphy. 

The  Relation  of  Respiratory  Tolerance  to  the  Presence  of 
Haemoglobin  in  Goldfish  Blood.  E.  H.  Anthony.  The  dependence 
of  goldfish  upon  the  presence  of  blood  haemoglobin  was  examined  by 
converting  it  to  COHb  (carbon  monoxide  haemoglobin).  The  fish  were 
exposed  to  solutions  through  which  various  concentrations  of  CO  were 
passed  while  the  O2  tension  was  kept  at  atmospheric  level  (20%).  The 
concentrations  of  COHb  were  calculated  from  Roughton’s  measurement 
of  the  C0Hb/02Hb  partition  coefficient  for  goldfish  blood  (span  =  63; 
M  =  63). 

One  goldfish  at  30°C.  survived  over  24  hours  in  80%  CO;  survival 
at  lower  temperatures  is  indefinitely  longer.  20%  CO  is  ample  to  induce 
formation  of  99%  COHb.  It  was  concluded  that  CO  is  a  valuable  tool 
for  studies  of  fish  respiration,  and  it  has  been  applied  to  asphyxiation 
experiments. 

The  use  of  CO  has  indicated: 

1.  Standard  oxygen  consumption  is  independent  of  Hb  up  to  and  pos¬ 
sibly  including  30°C. 

2.  Routine  oxygen  consumption  is  independent  of  Hb  over  part  of  the 
lower  temperature  range. 

3.  Removal  of  oxygen  from  water  under  asphyxial  conditions  is  inde¬ 
pendent  of  the  presence  of  Hb. 

From  these  observations  it  is  suggested  that: 

1.  Haemoglobin  in  goldfish  blood  acts  somewhat  in  the  role  of  an  emer¬ 
gency  supercharger.  This  is  probably  so  for  other  species. 

2.  The  conclusion  of  previous  workers,  based  on  asphyxiation  experi¬ 
ments,  that  CO2  has  an  effect  upon  chemical  transport. 

VALLEY  ABSTRACTS 

The  Influence  of  Insects  on  the  Floristic  Composition  of 
Grassland.  C.  J.  S.  Fox.  Crop  Insect  Section,  Science  Service 
Laboratory,  Kentville,  Nova  Scotia.  The  concept  that  tree  infesting 
insects  are  capable  of  changing  the  composition  G  forest  stands  has  been 
recognized  for  decades  but  the  same  principle  applied  to  grassland  has 
not  been  clearly  stated.  Evidence  is  given  that  insects  do  alter  the 
floristic  composition  of  grassland.  The  alteration  has  been  most  obvious 
and  catastrophic  where  root-feeding,  exotic  insects  are  involved,  but 
probably  more  gradual  changes  are  caused  by  native  insects  feeding  on 
native  or  introduced  plants.  Long-term  studies  would  be  necessary  to 
evaluate  the  latter  less  perceptible  changes.  It  is  suggested  that  insects 
as  a  factor  in  grassland  succession  deserve  more  attention  than  they  have 
received. 
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Color  of  Predacious  Mites  After  Feeding  on  Mite  Prey  in 
the  Laboratory.  June  Herbert.  Entomology  Laboratory,  Kent- 
ville,  N.  S.  Little  is  known  of  the  feeding  habits  of  the  species  of  pre¬ 
dacious  mites  belonging  to  the  sub-family  Phytoseiinae.  In  a  series  of 
laboratory  studies,  it  was  observed  the  gut  takes  on  a  characteristic  color 
after  feeding  on  the  mite  prey.  Since  these  colors  cannot  be  easily 
described  phytographs  were  made.  In  the  laboratory  four  species  of 
phytoseiids  were  fed  various  stages  of  the  following  prey:  Metatetrany- 
chus  ulmi  (Koch),  Bryobia  praetiosa  (Koch),  Tetranychus  telarius 
(Linn.)  and  Vasates  schlechtendali  (Nal.). 

Survey  of  Wild  Strawberries  of  Nova  Scotia  for  Virus  In¬ 
fection.  Joan  McGowan.  Strawberry  plants  growing  wild  in  fif¬ 
teen  areas  of  Nova  Scotia  were  collected  and  grafted  to  Fragaria  vesca, 
East  Mailing  strain,  in  order  to  determine  the  extent  of  virus  infection 
in  such  plants.  About  20%  of  the  sites  investigated  contained  plants 
infected  with  a  virus,  and  about  10%  of  the  plants  checked  were  found 
to  be  infected.  These  tended  to  be  concentrated  in  a  few  areas  and 
many  are  escapes  from  cultivated  fields. 

Variations  in  Population  Density  of  the  Acadian  Field  Mouse 
in  Annapolis  Valley  Apple  Orchards.  H.  T.  Sttjltz.  During 
the  latter  part  of  October  each  year,  1947  to  1957,  a  large  number  of 
representative  apple  orchard  ground  covers  throughout  the  area  were 
examined  and  graded  for  signs  of  recent  mouse  activity.  Beginning  in 
1951  an  average  of  109  ground  covers  were  thus  sampled  annually.  A 
number  of  trap-lines  were  also  run  each  year.  While  the  surveys  were 
conducted  primarily  with  the  object  of  providing  forecast  data  for  the 
benefit  of  fruit-growers  the  results  are  also  pertinent  to  the  study  of  ani¬ 
mal  population  dynamics,  particularly  socalled  cyclic  phenomena.  The 
results  obtained  to  date  do  not  support  the  concept  that  field  mouse 
populations  exhibit  a  four-year  cycle  or  any  other  cyclic  period,  either 
for  the  Annapolis  Valley  as  a  whole  or  for  individual  check  points.  Mark¬ 
ed  fluctuations  in  population  were  recorded  for  individual  check  points. 
It  was  not  unusual  for  synchronous  fluctuations  to  occur  at  all  or  most 
check  points  within  a  particular  district.  For  the  area  as  a  whole,  how¬ 
ever,  the  high  and  low  population  levels  of  a  varying  proportion  of  the 
check  points  or  districts  were  completely  out  of  phase  with  one  another. 
This  suggests  the  absence  of  a  widespread  biotic  causal  factor  acting  out¬ 
side  of  local  biological  systems.  The  results  therefore  support  the 
premise  that  the  most  fruitful  approach  to  an  understanding  of  the 
population  dynamics  of  field  mice  is  through  a  study  of  their  biology. 

The  Partial  Excavation  of  Nine  Prehistoric  Camp-Sites  in 
the  Southwestern  Part  of  Nova  Scotia.  J.  S.  Erskine,  Wolfville, 
N.  S.  During  the  summer  of  1957  an  exploration  of  prehistoric  sites 
was  begun  for  the  Nova  Scotia  Museum  of  Science.  The  Port  Joli  area 
in  Queens  and  Shelburne  Counties,  where  many  small  shell-heaps  were 
known,  was  chosen  as  a  place  to  establish  norms  for  future  comparisons. 
Five  shell-heaps  were  partially  excavated,  and  the  findings  of  artifacts, 
pottery,  stone  chips  and  bones  were  collected  and  compared  statistically. 

The  Fundy  Shore  was  next  examined  and  sites  were  sampled  at 
Lequille,  Annapolis  County,  and  Bear  River.  The  general  resemblance 
of  these  to  the  South  Shore  sites  was  close.  Salmon-fishing  stations  at 
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Pleasant  Lake  and  Tusket  Falls,  Yarmouth  County,  were  visited,  but 
small-scale  excavation  was  not  practical  at  either. 

The  great  salmon-fishing  station  at  Indian  Gardens  on  the  Mersey 
River,  Queens  County,  was  visited  and  two  partially  eroded  sites  were 
dug.  One  was  entirely  pre-European;  the  other  showed  a  mixture  of 
pottery  and  arrowheads  and  a  hearth  of  Woodland  type,  with  inter¬ 
mingled  fragments  of  chinaware,  clay  pipes,  wrought-iron  nails,  a  white 
bead,  and  a  Nova  Scotian  halfpenny  token  of  1832. 

The  total  picture  is  of  a  single  Woodland  culture  continuing  from 
pre-European  days  until  the  last  century.  The  much  more  varied  stone¬ 
chipping  and  grinding  from  the  eroded  salmon-fishing  station  at  Indian 
Gardens  needs  both  dating  and  explanation. 
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